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In Focus 


HE PLANET MERCURY is not an 

easy object for telescopic observation, 
because of its proximity to the sun and 
its small size, so that its dusky surface 
markings are traditionally elusive. Never- 
theless, to an expert planetary observer 
working under favorable conditions these 
conspicuous, as this 
These 


markings are fairly 
month’s front-cover picture shows. 
drawings were made at the observatory 
of the late René Jarry-Desloges, at Sétif 
in the Atlas Mountains of Algeria. The 
observer was P. Briault, who used a 15- 
inch refractor, normally stopped down to 
with usually a magnification 
cover months, 
and demonstrate the slowness of Mercury's 
rotation. According to Schiaparelli, Jarry- 
\ntoniadi, Mercury rotates 


10 inches, 


of 225. These views six 


Desloges, and 
on its axis once in 88 days, the same time 
Thus, 
were 


required for one orbital revolution. 
if both rotation and orbital motion 
at constant rates, Mercury would always 
turn the same face to the sun, and there- 
the surface markings would remain 
fixed relative to the terminator. Actually, 
Mercury's orbital motion is not uniform, 
so that the markings appear to. shift 
slightly with the terminator. 

The features visible on Mercury when 
it is in the evening sky are well shown 
on the second drawing from the left in 
the top row. Here the dark bar near the 
bottom is Solitudo Aphrodites, directly 
above which is the bright region Pentas. 
The upper boundary of this is the dark 
marking Solitudo Criophori. The bright 
semicircular marking in the upper right is 
Pieria. 

The middle drawing of Mercury in the 
illustrates its aspect in the 
morning sky. Near the center of the disk 
are two long dark streaks, Horarum vallis 
above and Admeti vallis below. The latter 
is seldom seen so distinctly as is shown 
here. The junction of these two streaks 
forms Solitudo Lycaonis. The 
the surface markings used here are those 
introduced by Antoniadi. 

The drawings of Mercury at Sétif, of 
which the cover shows only a_ small 
sample, are among the best ever made 
of this planet. And, in turn, observations 
of Mercury are only a small part of the 
valuable contributions to planetary astron- 
omy made by Jarry-Desloges. His death 
in 1951, when he was 83, closed a career 
unique among amateur astronomers. While 
there have been other amateurs who have 
devoted over four decades to the study of 
planetary surfaces, there are few who have 
operated three observatories simultane- 
ously, or who have published 10 volumes 
of drawings and discussion of professional 


lore 


respect to 


second row 


names of 


quality. 

Jarry-Desloges erected his first observa- 
tory at Mont Revard in southern France 
to observe the favorable 1907 opposition 
of Mars with a 15-inch refractor. Eager 
to secure the best seeing conditions, he 
traveled widely with a 6-inch refractor for 
site testing. Subsequently, he organized 
three observatories for observing on a 
uniform plan the 1909 opposition of Mars. 
In this way cross-checking of results was 
possible. These three observatories were 
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In addition to these Martian studies, ny. 

merous drawings of the other planets ang 
the moon were made. 

The 10 volumes of Observatoires Jarry.) 

Desloges: Observations des Surfaces) 

Planetaires which contain these results 


at Revard, Massegros, and Toury in 
France. The third of these stations was 
soon moved to Sétif in Algeria, where a 
20-inch refractor was installed. 

Such widespread activity was made pos- 
sible by the enlistment of three able plane- 
tary and V. Fournier and 
P. Briault. Their enthusiasm is illustrat- 
ed by G. Fournier who, during his serv- 
ice in the French army in World War I, 
continued his work with a 6-inch refrac- 
tor at Reims within range of German 
artillery. With this telescope Fournier 
could observe Martian surface features by 
night, and see the enemy trenches by day. 


observers, G. 
tributions which an amateur has made to 
astronomy. Perhaps his opportunity no 
longer exists, for the scope of planetary 
observation has been greatly broadened 
in recent decades by the application of 
astrophysical techniques. The professional 
astrenomer, armed with spectrograph, 
photoelectric photometer, and polarimeter 
is now paying increasing attention to the 
planets. 

One of these newer methods which 
promises to be more and more important 
is planetary photography in light of dif. 
ferent colors, which is illustrated by this 
month’s back cover. The two photographs 
of Jupiter were taken with the 200-inch 
Hale reflector at Mount Palomar. The 
upper picture, photographed in red light, 

(Continued on page 320) 


The principal object of study by this 
chain of observatories was Mars. Not 
only were many drawings made, but ex- 
tended investigations were carried out on 
phenomena of the polar caps and the Mar- 
tian atmosphere, on changes in the 
dark markings, and on the visibility of the 
canals. The value of this work is en- 
hanced by the fact that it was not pre- 
committed to a particular theory of the 
nature of the Martian surface features. 
Vor. XII, No. 12 
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The Transit of Mercury - November 14, 1953 


By FLetcHer G. Watson, Harvard University 


N November 14, 1953, you may 
O observe a fairly rare astronomical 

event when the planet Mercury 
passes. between the earth and the sun, 
appearing as a tiny black dot against the 
sun’s bright surface. While such transits 
occur on the average 13 times per cen- 
tury, few are so conveniently visible 
throughout the Western Hemisphere as 
this one. 

Because Mercury is so small, only 
3,000 miles in diameter, it is not easily 
sen against the sun. During the transit, 
it will have an apparent diameter of only 
190 seconds of arc, about the size of a 
penny a quarter of a mile away. To see 
Mercury distinctly when it is in front of 
the sun, a magnifying power of at least 
100 should be used. Of course, the blind- 
ing brilliance of the sun should not be 
viewed directly through a telescope. In- 
stead, project an image of the sun upon 
a piece of white cardboard which can be 
watched without harm to your eyes. 

The progress of Mercury across the 
sun during the transit is conveniently 
summarized by contacts, equivalent to 
the four contacts of a total solar or lunar 
eclipse. Contact I is when Mercury first 
touches the edge of the sun; at contact 
II all of the planet first shows against 
the solar disk; at ITI Xlercury first 


reaches the other limb of the sun; and 
at IV it has completely passed off. For 
an observer at the center of the earth, 
or having the sun exactly in his zenith, 
the predicted times of these events are, 
according to the American Ephemeris: 


I 155 37™ 04.48 UT 
II 15 40 41.1 
Ill 18 07 11.3 
IV 18 10 48.0 


These predictions, given above in Uni- 
versal time, can be changed to Eastern 
standard time by subtracting five hours; 
to Central standard time by subtracting 
six hours, and so on. 

Because no one in the Northern Hem- 
isphere could have the sun in his zenith 
during November, the actual times you 
will observe for these contacts will differ 
from the predicted ones by some seconds. 
If you are located so that the sun is 
near the horizon, the contact times can 
differ as much as two minutes from those 
given above. 

As indicated in the diagram, Mercury 
first shows at a point about 50 degrees 
east of the north-south line through the 
sun’s center. It leaves the sun, however, 
only some four degrees west of the north 
point. As the figure shows, Mercury’s 
track will remain near the limb of the 


sun. To orient the sun’s image, let it 
drift across the field of your telescope — 
the forward edge will be west. 

Of the 13 or so transits of Mercury 
across the sun per century, all occur 
within a few days of May 8th and 
November roth. On these dates Mer- 
cury passes through the plane of the 
earth’s orbit, and we may see it in line 
with the sun. At any other time of the 
year when Mercury passes the sun, it 
goes above or below the latter, since 
Mercury’s orbit is tilted seven degrees 
to the earth’s orbital plane. 

At the transits in May, Mercury is 
nearly at its maximum distance from the 
sun, and the probability of a transit 
taking place is lessened. In November 
Mercury is nearer the sun, and con- 
sequently November transits are nearly 
twice as numerous as Mlay transits. 
November transits may recur at inter- 
vals of seven, 13, or 46 years; the latter 
two intervals are more common than 
that of only seven years. For transits in 
May the seven-year interval is impossible, 
but the 13- and 46-year spacings apply. 
‘The latest transit of Mercury was on 
November I1, 1940. 

Observations of transits of Mercury 
might seem prosaic and of little interest. 
Yet these have been involved in a great 





OS ee, See ee ee ee ey Ree ee ae, ee Ree 





oh 


1A 2h 3h 
SCALE OF TIME 


ah shA 


6h 


Tracks of Mercury across the sun at May and November transits from 1937 to 1999. The duration of each transit can 
be found by comparison with the time scale underneath. On May 11, 1937, Mercury just missed the southern limb of the 


sun, but was observed by Lyot in silhouette against the corona. 


The grazing transit of November 15, 1999, may be the 


first observed case of a partial transit of Mercury. Adapted from the “Astronomical Papers of the American Ephemeris.” 
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These Mount Wilson photographs of the 1940 transit show how small Mercury 
appears as it encroaches on the sun’s disk. 


astronomical mystery and an even greater 
discovery. From the observed times of 
the transits, it is possible to find the orbit 
of the planet with high accuracy. Due 
to the pull of other planets, especially 
Venus, upon Mercury, the elongated 
orbit of the latter gradually turns around. 
As early as 1859 the great French mathe- 
matical astronomer Leverrier found, 
from a study of earlier transits dating 
back to 1677, that Mercury’s orbit ro- 
tated 574 seconds of arc per century 
while the predicted amount was 43 
seconds less. 

This discrepancy was far too large to 
be explained away as observational error. 
Many ingenious proposals were made to 


account for the difference. ‘These in- 
cluded: intramercurial planets, non- 
sphericity of the sun, error in the 


adopted mass of Venus, diffuse interplan- 
etary matter, and departure of the law of 
gravitational attraction from the recipro- 
cal square of the distance. In 1895, 
Simon Newcomb discussed critically all 
these alternatives and proved that all 
were either incapable of accounting for 
the rapid rotation of Mercury’s orbit, or 
led to disagreement with other planetary 





PAST AND COMING TRANSITS 
OF MERCURY 


This table, adapted from the Astronom- 
ical Papers of the American Ephemeris, 
can be extended to later or earlier centuries 
by adding or subtracting 217 years (more 
precisely, 79,260 days) for each date listed. 


1891 May 9 2003 May 7 
1894 Noy. 10 2006 Nov. 8 
1907 Nov. 14 2016 May 9 
1914 Nov. 7 2019 Nov. 11 
1924 May 7 2032 Nov. 13 
1927 Nov. 10 2039 Nov. 7 
*1937 May 11 2049 May 7 
1940 Nov. 11 2052 Nov. 9 
1953 Nov. 14 2062 May 10 
1957 May 6 2065 Nov. 11 
1960 Nov. 7 2078 Nov. 14 
1970 May 9 2085 Nov. 7 
1973 Nov. 10 2095 May 8 
1986 Nov. 13 2098 Nov. 10 
1993 Nov. 6 2108 May 12 
1999 Nov. 15 2111 Nov. 14 


*Very close approach of Mercury to sun’s southern 
limb, 


motions which were accurately described 
by existing theory. 

Finally, the general theory of relativ- 
ity, advanced by Einstein in 1916, re- 
solved the mystery. In this theory Ein- 
stein proposed that the mass of a body 
depended on how fast it was moving. If 


the body was “at rest” relative to the 
comparison body, it had a certain “rest 
mass” Mo. But when the body moyej 
with a velocity v, the effective mass 
was increased to M=M, (1—v2/¢2)-4 
where c is the velocity of light. Withi, 
the solar system most of the planes 
move like Venus in nearly circular orbits, 





TIMING THE TRANSIT OF MERCURY 


ERCURY’S passage across the sun’s 

disk on November 14th offers am- 
ateur astronomers an opportunity to make 
observations of permanent scientific value. 
The data desired are accurately observed 
times of the phenomenon, and these can 
be obtained by anyone who has the instru- 
mental equipment for observing sunspots, 
and who has had experience in timing 
occultations. 

At present the scientific interest in trans- 
its of Mercury centers on the information 
they give on the irregularities in the earth’s 
rotation. The importance of this problem 
is evident from the fact that the rotation 
period of the earth on its axis is the 
standard of astronomical time. For sev- 
eral decades the earth has been rotating 
at slower than its average rate, so that 
the accumulated error since 1900 is now 
about 30 seconds of time. Rapidly moving 
bodies in our solar system, such as the 
moon and Mercury, can be used as in- 
dependent timekeepers to check the rate 
of the earth’s rotation. The most suitable 
Mercury observations for this purpose 
are times of contact with the sun at trans- 
its. 

For the transit of November 11, 1940, 
the U. S. Naval Observatory organized a 
world-wide campaign to recruit observers, 
and distributed detailed instructions. The 
result was the co-operation of 190 ob- 
servers, of whom 80 per cent were am- 
ateurs. G. M. Clemence, director of the 
Nautical Almanac Office, states that while 
no campaign has been planned for the 
1953 transit, careful observations of con- 
tact times are very desirable, and these 
should be put on permanent record for 
possible future use. 

Consequently, Sky and Telescope will 
collect and publish reliable observations 
of the coming transit, made in accordance 
with the following directions. The instruc- 
tions are based on those circulated by the 
U. S. Naval Observatory in 1940, pub- 
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But Mercury has an eccentric orbit whic) - 
causes its velocity to change from 24 mile poe 
per second when farthest from the guy pen 
to 37 miles per second when nearest the Th 
sun. This small difference turned out rs 
according to the theory of relativity, to pei 
change the effective mass of Mercury just Roche 
enough to account for the observed rate ine 
of orbital rotation. In fact, this advance! ’: net 
of the perihelion of Mercury’s orbit al a 
the first and possibly is the strongest = 1 
observational check upon the theory of pooch 
relativity. ut 
When you observe the transit, perhaps ane 
you will recall that even the simples} exist: 
observations may lead to complex prob-§ serve 
lems and these in turn to deeper under.) was 
standing of how the universe operates, } into | 
their 
that € 
the s 
lished in The SKY for September of Af 
that year. or . 
Instruments. Refractors used should be | PM 
of at least 3-inch aperture, and reflectors the ¢ 
at least 5-inch. A magnifying power of } !actot 
100 to 200 is recommended. Solar ob- | such 
serving is a specialized activity, and great | withc 
care should be employed to avoid damage F billio 
to one’s eyes. A Herschelian eyepiece is ruptil 
recommended, or projection of the sun's reat 
image on a screen or cardboard. Dark dass 
glasses and filters often prove inadequate di 
or may shatter under the intense heat a 
(carelessness or an accident may mean Wher 
blindness). If an observer does not do} the dl 
regular solar work, he should read such As 
instructions as those published by the § articl 
Solar Division of the AAVSO, and dis- § Teles 
cussed by D. W. Rosebrugh in this mag- } find | 
azine in May, 1951. He should spend densi 
considerable time on practice and experi- vale 


ment before the day of the transit. 


Phenomenon. There are four instants 
when the disks of Mercury and the sun 
are tangent to each other. The instants 
of external tangency are contacts I and IV; 
the instants of internal tangency are con- 
tacts II and III. Since contacts I and IV 









cannot be timed accurately, observers 
should concentrate on II and IIL. : 

The sequence of events on Nov 
14th is: At contact I (about 15:37 Ul 
versal time) Mercury begins to enter 
the sun’s disk. Its apparent diameter 1 
appear about 1/200 that of the sun. 9¢ 
three minutes later a phenomenon 
occur that can be mistaken for contact 
for Mercury appears internally tang 
the sun. But light is not visible all ar 
the planet yet, and this is not the 
of contact II. About this time the so- 
black drop begins to form, and some 2 
seconds later Mercury will look like 4 
black drop attached to the sun's limb. 
When the black drop breaks away from the 


(Continued on page 317) 
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ITH the information on the 
densities of open or galactic 
clusters discussed in last month’s 

article, we can estimate the stability of 
these and similar objects and seek to 
describe their past histories and future 
development. 

The method used by theoretical astron- 
omers to estimate the stability of a clus- 
| ter is one we associate with the name of 
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a liquid satellite would be disrupted by 
such tidal action if its distance from the 
center of the planet were less than about 


| 2% times the radius of the planet. For 


example, a compact satellite could not 
exist in the region in which we now ob- 
serve the rings of Saturn; if there ever 
was such a satellite, it was disrupted 
into many small particles which retain 
their identity by the forces of cohesion 
that exceed the gravitational forces when 
the solid particles are small. 

If the internal gravitation of the parts 
of a star cluster exceeds the tidal dis- 
rupting action by the Milky Way galaxy, 
the cluster is stable, and if the stability 
factor is great, we may then assume that 
such a cluster can retain its identity 
without serious disturbance for many 
billions of years. If, however, the dis- 
tupting action of the Milky Way is 
greater than the internal gravitation, the 
cluster is no longer stable and will be 
disrupted within a relatively short time. 
When the two quantities are identical, 
the cluster is on the verge of instability. 

As explained by Bart J. Bok in his 
article referred to last month (Sky and 
Telescope, July and August, 1951), we 
fnd that for a cluster to be stable the 
density must be greater than a specific 
value. This quantity is obtained when 















we multiply the mass of the galaxy by 
10 and divide it by the cube of the dis- 
tance between the center of the galaxy 
and the center of the cluster. 

Let us consider the Pleiades, listed in 
the table on page 294 last month. Near 
the center of this cluster there are about 
three stars per cubic parsec. Since the 
Pleiades form a part of the Milky Way, 
we estimate that the attraction from the 
inner portions of the galaxy is equivalent 
to that of about 10! solar masses. The 
distance between the Pleiades and the 
galactic center is of the order of 10,000 
parsecs, the cube of which is 10!*. The 
ratio of 10 times the attracting mass to 
this cube is therefore 10!!/10!", or 0.1 
star per cubic parsec. Thus the central 
regions of the Pleiades would be reason- 
ably stable, even though the stability 
factor is not particularly large and in 
time intervals of the order of a few bil- 
lion years the perturbations by the Milky 
Way might be expected to modify greatly 
the shape of this cluster. 

In the case of the Hyades, where the 
observed star density is only of the order 
of 0.25 per cubic parsec, the situation 
is definitely more critical, and this cluster 
is on the verge of instability. All those 
clusters and associations that have star 
densities less than one star per 10 cubic 
parsecs are unstable and must be dis- 
rupted rapidly by the tidal forces of the 
galaxy. 

How, then, does this disruption pro- 
ceed? For a reasonably compact cluster, 
like the Pleiades or even the Hyades, the 
theory is complicated. The lifetime of 
such a group must be computed by a 
statistical method of estimating the cu- 
mulative effect of perturbations from 
neighboring stars. The most complete 
work of this nature has been done by 
S. Chandrasekhar. He has computed the 
fraction of the stars that are lost, or we 
might say evaporated, from a cluster dur- 
ing an interval 4t, and has found it ap- 


Left: The open cluster 
NGC 663 in Cassiopeia, 
which has an apparent 
diameter of 14 minutes 
of arc and is of type 
IV 2m, according to R. 
Trumpler. 


Right: The open cluster 

NGC 7160 in Cepheus, 

10 minutes of arc in ap- 

parent diameter and of 
type I 3p. 


Reproduced from Mar- 
karyan’s atlas of galac- 
tic star clusters. 


October, 


WHAT HAPPENS TO STAR CLUSTERS? 


By Orro Struve, Leuschner Observatory, University of California 


proximately equal to 0.0074 At divided 
by the time of relaxation of the cluster. 
For any given group of stars the relax- 
ation time is the period required for a 
random distribution of motions to be re- 
established after it has once been disrupt- 
ed. This time for a typical open cluster 
is about 30 million years. 

We can compute, for instance, the time 
in years (At) during which one half of 
the original members of the cluster will 
have been evaporated. The computation 
is %4 X 3 X 107/0.0074. This is approx- 
imately two billion or 2 X 10° years. 

Although the more stable clusters will 
be disrupted in slightly longer periods 
and the less stable ones will disappear 
in less than a billion years, the average 
value derived by Chandrasekhar is con- 
sistent with the idea that such a cluster 
can retain its identity for only a fraction 
of the age of the galaxy as a whole. 
This is an excellent confirmation of our 
hypothesis that the open clusters which 
we now observe are all relatively young 
formations, and those clusters that may 
have originated three billion years ago 
have long since been dispersed among 
the broad features of our galaxy’s spiral 
structure. 

In the case of the loose stellar asso- 
ciations, the tidal action of the Milky 
Way proceeds even more rapidly in its 
work of destruction. Ambarzumian has 
shown that those regions of a stellar as- 
sociation that are nearest to the center 
of the galaxy revolve more rapidly in 
the galaxy’s rotation than do those re- 
gions that are farthest away. This is a 
consequence of the third law of Kepler, 
which, when applied to this case, pre- 
dicts that the orbital period of a star in 
the galaxy is proportional to the 3/2 
power of the distance from the galactic 
center. The result is a tendency of the 
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This photograph of the cluster NGC 6405, M6, in Scorpius, like those on the 
preceding page, is an enlargement from plates taken with the 8-12-inch Schmidt 
camera at the Burakan Observatory. From Markaryan’s atlas of clusters. 


cluster to be spread out within the plane — Perszi, he established that this group ex- 
of the Milky Way; it can be shown that pands with an average speed of about 
by this effect a stellar association will 12 kilometers per second. 


double its length in approximately 30 Roughly speaking, the area in the sky 
million years. occupied by this association has a diameter 
However, the observational fact, first of six degrees. Its distance, found from 


noticed by Ambarzumian, that nearly all the MHertzsprung-Russell diagram, is 
known associations are roughly spherical about 1,000 light-years. Hence, in kil- 
in shape and do not show any tendency ometers, the radius of this association is 
to be elongated in the plane of the Milky about 5 X 10!4. If a star at the edge of 
Way, led him a few years ago to con- this system is now moving outward by 
clude that such associations are mucn 12 kilometers in one second, it would 
younger than 30 million years. Evident- 




















ly, there has not been enough time for ete ee 
them to be spread out in the plane of as $ 1 
the Milky Way. Furthermore, the fact —T Xe ‘ 

that the associations are observed as > re ie - 7 
spherical suggested that each is rapidly & ~1a°} ‘ 5 
expanding with a uniform velocity in all J r ; : \s = 7 
directions. This would mask the tend- , ~'6°F OT sci 9 
cncy toward elongation due to the shear-  & E “ 
ing effect by the Milky Way. Ambar- <= -1e°F 7 
zumian suggested that this hypothetical x 2 7 
expansion should be of the order of five -20°F fen 7 
kilometers per second, an average star — = 4 
within a given association moving away oe , —— — : —— 
from the center of the group with that GALACTIC LONGITUDE 


velocity. The expansion of the Zeta Persei as- 


_ This conclusion was recently cOn- o ciasinn ie chown by the arrows rep- 
firmed in a most dramatic way by A. resenting relative proper motions, to a 
Blaauw at Leiden. From a study of the scale of 0.010 second of arc per annum. 
proper motions and radial velocities of The diagram is adapted from the “Bul- 
the stars in an association centered _ letin” of the Astronomical Institutes of 
around the famous B-type star Zeta the Netherlands. 


314. Sky AND TELESCOPE, October, 1953 


have been near the center of the assoc. 
ation 5 X 10/4/12 or about 5 X io! 
seconds ago. This is roughly one million 
years. Hence, Blaauw concluded tha 
the age of this group is of the order of 
one million years. 

Blaauw and his associates at Leiden 
including J. H. Oort, firmly believe tha 
the observational data on which this cop. 
clusion is based are unassailable. The 
best argument is Blaauw’s final diagram 
of the motions in the Zeta Persei asso. 
ciation, from which the accompanying 
illustration has been adapted. This shows 





the proper motions of all O to Bs stars © 
of the group, the arrows representing the | 


relative proper motions for individual 
stars or weighted means for subgroups of 


two or three stars close together on the | 


sky. The tails of the arrows are in the | 


centers of these groups. The radii of the 


dashed circles represent the probable er- j 


rors of the proper motions. Stars brighter | 


than visual absolute magnitude —4 are 
represented by large dots. Blaauw says, 
“The directions of the arrows show clear- 
ly the expansion of the group, especially 
if we consider the stars at the greatest 
angular distance from its centre.” 

It should be remembered that the ar- 
rows have been derived from a large 
number of observations. It is difficult to 
find serious fault with the conclusions 
despite the fact that the scattering of 
the arrows is fairly large, due no doubt 
to unavoidable errors of measurement. 

The manner in which the Milky Way 
proceeds with the destruction of an ex- 


panding association of relatively greater | 


age than the Zeta Persei association has 


also been demonstrated by Blaauw, in | 





a paper appearing in the same number | 


(433, June 20, 1952) of the Bulletin of | 


the Astronomical Institutes of the Neth- 
erlands. In this he shows that the tidal 


or shearing effect of differential galactic | 


rotation causes the association to become 


elongated in a direction that changes with | 


time, finally oscillating around a line at 
right angles to the direction from the 
center of the association to the center of 
the galaxy. 

Blaauw’s computations zre well illus 
trated in the diagram on page 315. He 
finds for the specific case of the famous 


red 


ener 


Scorpius-Centaurus group of B-type stars | 


that the orientation of the elliptical con- 
figuration corresponds to an expansion 
age of about 72 million years, with orig: 
inal velocities of expansion for the out: 
ermost stars of one kilometer per second. 
This age seems to fit the observed bright- 
nesses of these stars and the fact that 
there are no very young stars (earlier 
than type Bo) in the group. 

Since the publication of Blaauw's 
papers last year several other associations 
have been investigated, for example, one 
by Soviet astronomers and one more It 
cently by Morgan and Blaauw at Yerkes 
Observatory. They all seem to confirm 
the existence of the expansions, and the 
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resulting ages turn out to be in the vicin- 
ity of 10 million years. 

“We are still completely in the dark 
as to the origin of these expansions. At 
one time Ambarzumian had apparently 
been thinking of some catastrophic ex- 
plosion in a prestellar body of hundreds 
or even thousands of solar masses and of 
, kind not previously recognized in 
astronomy. At the Rome meeting of the 
International Astronomical Union, he 
no longer stressed this hypothesis; it is 
perhaps best to retain an open mind as 
to the origin of the motions. It is reason- 
able to believe that expansion rather than 
contraction is a characteristic property of 
all formations of the universe, and per- 
haps we must not be surprised that such 
a phenomenon occurs in associations as 
it does in expanding stars or in the sys- 
tem of expanding galaxies. At the same 
time we should guard against any at- 
tempt to relate these outward motions to 
processes requiring the use of relativity 
theory; the chances are that they can be 
explained in terms of ordinary Newto- 
nian dynamics. 

We now turn to the problem of the 
globular clusters. These remarkable ac- 
cumulations of virtually countless in- 
dividual stars often contain a number 
of pulsating variables of the RR-Lyrae 
type. These stars have periods of less 
than one day and absolute magnitudes 
equal to zero. They are thus about 100 
times more luminous, intrinsically, than 
the sun. When we locate such a variable 
in a globular cluster and measure its ap- 
parent magnitude, the latter is equal to 
the distance modulus of the cluster, and 
from this we can derive the distance in 
parsecs. With cameras of short focal 
length, we can next compare the total 
light of a globular cluster with the ap- 
parent magnitudes of neighboring stars 
and, knowing the distance, convert this 
integrated apparent magnitude into the 
corresponding integrated absolute magni- 
tude. 


The integrated absolute magnitude of 
an average globular cluster is about —8. 
The absolute magnitude of the sun, as it 
would appear at the standard distance 
of 10 parsecs, is +5. Such a cluster is 
therefore intrinsically 13 magnitudes 
brighter than the sun, and this can be 
interpreted to mean that the average 
cluster, if it were made up of stars of 
the sun’s luminosity, would contain 2.51% 
or about 10° stars. We thus find, with- 
out making any star counts, that a typical 
globular cluster consists of about 100,000 
individual stars. 

_ Complete star counts are not possible 
in globular clusters because near the 
centers of these objects the star images 
overlap to such ain extent that we cannot 
count them. In the outer regions, how- 
ever, where the star images do not in- 
terfere with each other, H. Shapley and 
F, G. Pease counted 5,000 stars in the 
southern cluster Omega Centauri and 
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Blaauw’s diagram here shows how the 
shape of a stellar association increases 
with age. The direction toward the 
galactic center is downward, and the 
distances are expressed in parsecs. For 
associations younger than 30 million 
years, a velocity of expansion of one 
kilometer per second will mask the 
elongation due to galactic rotation. As- 
sociations older than 100 million years 
are far advanced toward dissolution. The 
present shape of the Scorpius-Centaurus 
group closely matches the third figure 
from the top. From the “Bulletin” of 
the Astronomical Institutes of the Neth- 
erlands. 


70,000 stars in M22 in Sagittarius. 

The average star density of a globular 
cluster having a radius of 40 parsecs, 
found from the ratio of the total mass 
and the volume, is about 0.4 star per 
cubic parsec, but near the center the den- 
sity could easily be 100 or even 1,000 
times greater. The criterion of stability, 
10 times the mass of the galaxy divided 
by the cube of the distance between the 
cluster and the galactic center, is in this 
case, at most, about one star per cubic 
parsec. Clearly, the globular clusters are 
completely stable formations, and the 
degree of stability is so large near the 
centers of these objects that they can un- 
doubtedly retain their identities indefi- 
nitely. 

Unquestionably, this is the reason the 
color-magnitude diagrams of the globular 
clusters have been found to correspond 
to ages of the order of five billion years, 
differing fur ‘amentally from the dia- 
grams constri ted for the open galactic 
clusters. 


The formul. «+r the critical density 


of a cluster with respect to its stability 
also appears to have great significance in 
the actual formation of individual stars. 
V. G. Fessenkov has stressed the idea 
that stars appear to form within a large 
system, such as a galaxy or a condensed 
cloud of dust and gas, when the density 
is at least as large as the ratio of 10 
times the disturbing mass to the cube of 
the distance between that mass and the 
newly forming star. 

For example, in the spiral arm of 
which the sun is a member, Fessenkov 
adopts a disturbing mass approximately 
10!! times the mass of the sun, or about 
2 X 1044 grams. He uses for the dis- 
tance to the galactic center 8,000 parsecs 
or 2.4 X 1072 centimeters. The resulting 
critical density is approximately 10-2? 
grams per cubic centimeter. This is about 
100 times greater than the average den- 
sity of the interstellar gas as observed 
at the present time. But even now there 
are concentrations of gas, for example in 
the region of the Orion nebula, where 
the density is of the order of 10-22 and 
even more. We must suppose that stars 
are now being formed in the region of 
the Orion nebula, and perhaps the Orion 
association of O and B stars (long ago 
described as the Orion type of stars) rep- 
resents the very process of star formation 
that is going on at the present time. 

No doubt we shall find that an im- 
portant stage of star formation is indi- 
cated by the presence in the Orion nebula 
of hundreds of emission-line variables 
resembling the star T Tauri. As G. 
Haro in Mexico has shown, these stars 
are not only numerous but they are var- 
iable in light as well as in spectrum. 
His work and that of G. Herbig at the 
Lick Observatory, though not yet com- 
pleted, strongly suggest that they are 
newly formed stars that are still growing 
as the interstellar grains and atoms 
gradually increase their masses. 

Fessenkov has pointed out that for an 
average density of a nebula equal to 
10-2 grams per cubic centimeter the 
volume of space that in the diffuse state 
contains one solar mass, or 2 X 10% 
grams, corresponds to a radius of about 
10!8 centimeters or 100,000 astronomical 
units. The sun is 270,000 astronomical 
units from its nearest stellar neighbor, 
and other distances in our part of the 
Milky Way are similar. Here we have 
another argument in favor of the hypothe- 
sis that the stars have been condensed 
from a medium equal in density to the 
critical value: The average distances 
between neighboring stars are just about 
what would be required to produce the 
critical density if their masses were spread 
uniformly through the galaxy. 





CORRECTION 


On page 234, Sky and Telescope, July, 
1953, the date of the picture showing the 
telescopic appearance of Greenland should 
be July 18, 1820, instead of 1920. 
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The author has investi- 
gated the weather prob- 
abilities for June and 
July mornings at the 
seven weather stations 
shown on this map. The 
percentages indicate the 
probabilities that the 
total eclipse will be vis- 
ible. The central line 
of the eclipse is indicat- 
ed; the path of totality 
is about 75 miles wide. 








O METEOROLOGIST can give 

a reliable forecast of the weather 

for the eclipse on June 30, 1954, 
until a few days before that date. But 
astronomers will not wait for this fore- 
cast, as they are already selecting their 
observation points, and planning to set 
up their equipment weeks before the 
eclipse. Consequently, for weather in- 
formation, they must rely on the records 
of past weather along the eclipse path. 
The purpose of this paper is to compare 
the chances of observing the eclipse at 
different places in the United States and 
Canada, along the most accessible por- 
tions of the path of totality. 

A first estimate of sky conditions might 
be based on the average cloudiness for 
June and July (a month either side of 
the eclipse date) already available in pub- 
lished climatological summaries. Both 
June and July average cloudiness maps 
(from Sir Napier Shaw’s Manual of 
Meteorology, Vol. Il, pages 158, 160) 
show values increasing northeastward 
from less than 0.5 cloudiness at the be- 
ginning of the eclipse path in northeast- 
ern Nebraska to more than 0.7 cloudiness 
on the Labrador coast. 

This is useful information, but is not 
sufficiently refined, for the averages are 
for the entire day rather than for 5 a.m. 
CST, the approximate time of the total 
eclipse, and there is no differentiation 
between clouds of different thicknesses. 
The necessary refinements were made 
by tabulating weather reports from daily 
weather maps for 6:30 am. CST on 
*Presented at the general convention of the As- 


tronomical League in Washington, D.C., Sep- 
tember, 1953. 


five June’s (1949-1953) and six July’s 
(1948-1953). The four weather stations 
in the United States and the three in 
Canada within or near the eclipse path 
that were selected for the tabulation are 
Spencer, Iowa; Minneapolis, Minn.; 
Park Falls, Wis.; Calumet, Mich.; 
White River, Ont.; Kapuskasing, Ont. ; 
and Moosonee, Ont. 

For each day’s 6:30 a.m. observation, 
a decision was made as to whether or 
not an eclipse could have been seen if 
it had occurred. This decision was based 
on cloudiness, visibility, and precipita- 
tion. It was assumed that the eclipse 
could be seen through clouds only if 
they were thin and not continuous, which 
is usually the case for high clouds, but 
not for middle or low clouds. The 
cloudiness criteria for success were that 
high clouds did not cover the whole sky, 
middle clouds did not cover more than 
3/10 of the sky, and low clouds did not 
cover more than 1/10 of the sky. If the 
6:30 a.m. report said that the cloudiness 
was increasing, more tolerance in these 
criteria was allowed, and if the cloud- 
iness was reported as decreasing, less 
tolerance was allowed, because the ob- 
servation was 14 hours after the time 


The W eather Outlook 
for Next Year s Eclipse’ 


By Epwarp M. Brooks 
Institute of Technology, St. Louis University 


of the hypothetical eclipse. Visibility was 
considered important because of the low 
altitude of the sun above the horizon at 
5 a.m. Successful observing was assumed 
only if there was no haze at 6:30 am, 
and if within the previous six hours due 
to radiational cooling there had been no 
fog. Also, observing was called success- 
ful only if no rain or thunder had oc- 
curred during the previous four hours 
(2:30-6:30 a.m.). 

The accompanying figure shows the 
results, which generally confirm the in- 
crease of average cloudiness, or decrease 
of visibility, toward the northeast along 
the cclipse path. Minneapolis, with 47 
per cent successful observing, proved 
best, having 156 acceptable days, or 
nearly half of the 334 days tabulated, 
Park Falls, in second place with 42 per 
cent seeing, was better than Spencer, in 
third place with 40 per cent. The condi- 
tions deteriorated progressively to the 
James Bay region, where Moosonee, 
with 29 per cent, had only 92 good days, 
or slightly more than one quarter of 
319 days. 

The criteria of the analysis for visual 
observations of the eclipse are not restric- 
tive enough for instrumental observa- 
tions. For astronomical photography, a 
new set of necessary conditions was 
chosen. The sky should be completely 
clear, the relative humidity should be as 
low as possible, and the sun and moon 
should have an altitude of more than five 
degrees above the horizon. A tabulation 
of the number of mornings without 
clouds, fog, or haze gave the results 
listed in the last column of the table. 
Park Falls had 78 perfect days, or nearly 
one quarter of 320 days. Minneapolis, 
with only 12 per cent, had only half as 
many perfect days, 41 of 334. Minne- 
apolis and Spencer are judged unsuitable, 
however, because of the low solar alti- 
tudes of about 5° and 3°, respectively, 
at eclipse time. 

As no observation points other than 
Park Falls and Spencer had over 15 per 
cent perfect days, the odds appear poor 
for observations from Michigan north- 


W eather Station Elevation Altitude | Average Chance that Chance for 

in feet of sun relative eclipse will no clouds, 

and moon humidity be visible fog, or haze 
Spencer, Iowa 1,339 3° 86% 40% 18% 
Minneapolis, Minn. 838 5° 81% 47% 12% 
Park Falls, Wis. 1,539 a 82% 42% 24% 
Calumet, Mich. 1,240 9° 83% 39% 15% 
White River, Ont. 1,243 i? 88% 34% 14% 
Kapuskasing, Ont. 752 14° 86% 30% 10% 
Moosonee, Ont. 34 16° 80% 29% 9% 
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eastward, where the higher altitudes of 
the sun and moon may be useless because 
the sun is so often hidden behind clouds. 
Park Falls is also favored by an average 
relative humidity at 6:30 a.m. in June 
and July of 82 per cent, which is slightly 
lower than at some of the other stations. 
The effect of Lake Superior on the rel- 
ative humidity on summer mornings is 
slight because at that time the tempera- 
ture of the water is nearly the same as 
the temperature of the surrounding land. 

In conclusion, Minneapolis looks best 
for visual observations because the sky 
is less often overcast and the air is rel- 
atively dry. On an average morning, the 
eclipse should be visible through scattered 
clouds. On the other hand, Park Falls 
mav offer the best opportunity for work 
with astronomical instruments, because 
whenever the sky clears, it is likely to 
clear up completely in the dry air of 
high-pressure areas between storms. 

These suggestions based on climatolog- 
ical statistics are offered to help observers 
take into account weather conditions. At 
best, it will be a gamble to find the right 
spot to see and observe the eclipse because 
none of the chances for success runs over 
50 per cent. Perhaps the answer is to 
fy an airplane above any low clouds 
that may be present. 

My personal plan is to locate in the 
northeastern part of St. Paul to get a 
view of the sun and moon away from 
the city smoke of St. Paul and Minne- 
apolis to the west. If a storm center is 
moving into the Dakotas on eclipse day, 
a last-minute shift of location to Wis- 
consin will be made. 





TIMING THE TRANSIT 
OF MERCURY 


(Continued from page 312) 


limb is the time of true contact II. At this 
instant a thread of light first becomes 
visible between the planet and the sun’s 
edge. Because of poor seeing, this time 
may be uncertain by some 10 seconds; 
in this case, record the beginning and end 
of this interval of uncertainty. 

Well over two hours later, a similar 
sequence of events takes place in reverse 
order as Mercury moves off the sun’s 
disk. The time to record for contact III 
is the instant of the breaking of the thread 
of light between Mercury and the sun’s 
limb, 

Correct time. The observer should have 
4 source of correct time accurate to a sec- 
ond or two. If a pendulum clock with a 
second hand is not available, a first-class 
pocket watch can serve. Synchronous 
electric clocks should not be used. The 
clock or watch should be compared with 
accurate radio time signals on several days 
vefore and after the transit. No attempt 
should be made to correct the timepiece, 
but a record should be kept of its error 
'rom day to day. If a watch is used, it 
should be kept stationary in the same 
Position for several days before and after 
the transit, and should be wound at the 
same time each day. In general, the ob- 
server can safely follow the same pre- 


‘Casiraghi 


ASTRONAUTS MEET IN SWITZERLAND 


HE FOURTH annual congress of 

the International Astronautical Fed- 
eration was held at Zurich, Switzerland, 
on August 2-8, 1953. Like the previous 
meetings in Paris (1950), London 
(1951), and Stuttgart (1952), this IAF 
reunion was intended to promote the 
idea of space flight, and to further inter- 
national co-operation toward this goal. 
The purpose of the IAF is the exchange 
of technical information on astronautics, 
rather than directing the achievement of 
space flight itself. Furthermore, the [AF 
encourages the formation of new national 
and regional rockct societies, and tries to 
strengthen the existing ones. 

The host at this year’s meeting was 
the Swiss Astronautical Society. Dele- 
gates represented societies in Argentina, 
Austria, Denmark, Germany, Great 
Britain, Holland, Italy, Sweden, Switz- 
erland, and the United States, while rep- 
resentatives came also from kgypt, Israel, 
Japan, and Spain. Other societies in 
South Africa, Yugoslavia, and the city 
of Philadelphia were admitted to the 
IAF for the first time. 

Among the projects decided upon at 
the business meetings of the IAF were 
the compilation of an astronautical dic- 
tionary and the publication of an official 
organ, Acta Astronautica. The Acta, 
which will probably appear quarterly, 
will contain research papers presented 
at LAF meetings, and will give news of 
astronautical interest. It was further 
decided that the fifth congress will be 
held at Innsbruck, Austria, on August 
2-7, 1954. 

About 30 scientific papers were read. 
ranging in character from very technical 
to quite general. Dr. Irene Sanger-Bredt 
and Dr. Eugen Sanger (France), in 
separate papers, discussed atomic-pow- 
ered and photon-beam-powered rockets. 
Rocket engineering was takcn up by 
Rosen and Snodgrass (U.S.A.) and 
(Italy). Many papers by 
American, German, Dutch, and British 
contributors dealt with  space-station 


construction, earth-scanning equipment 
for unmanned orbital vehicles, inter- 
planetary communication from rocket to 
base, and with the mathematical aspects 
of interplanetary navigation. 

A step-rocket scheme was outlined by 
Prof. General Crocco (Italy) which 
could place a one-ton payload into an 
orbit. He believed that this plan could 
be carried out by private industry at a 
fairly moderate cost, without govern- 
ment aid. In a second paper, he described 
a “parallel type” multi-stage missile de- 
sign. In this more complicated plan, the 
payload rocket would be refueled in 
flight from tank missiles, attached to the 
rocket in parallel. The tankers, when 
empty, would be dropped off, and could 
be used many times, according to Crocco. 

Possibly the most significant address 
was that by Wernher von Braun, who 
now works in the U. S. Army’s guided 
missile program. He believes that space 
flight is possible in the near future, pro- 
vided definite plans are made. He crit- 
icized the conservative viewpoint that 
suggests we should not even sit over a 
drawing board, but should wait until 
some revelation brings space flight into 
our laps. 

It is suggestive, said von Braun, that 
modern telephone centrals and large air- 
craft depend on many thousands of tried 
and proven parts. The rocket world 
urgently needs to prove its mechanical 
components. Instead of producing a 
variety of spectacular tailor-made missiles 
and engines, von Braun suggests that 
effort be concentrated on a few standard- 
ized models and parts. Then, for in- 
stance, with proven motors a_ builder 
could produce a new missile with more 
confidence, because he would know what 
its power plant could do. Similarly, 
known rocket designs could incorporate 
experimental motors. When a_ larger 
rocket is to be built, clusters of tested 
engines could be used, instead of depend- 
ing on a large but untried new motor. 

Freperick I. OrpwAY 





cautions in securing the correct time that 
he would follow in occultation work (see 
D. W. Rosebrugh, Sky and Telescope, 
January, 1952, page 71). 

Timing the transit. The observations 
of the contact times should be to the 
nearest second. The most satisfactory plan 
is for the observer to have an assistant, 
who watches the timepiece and counts the 
seconds aloud, from the time of first con- 
tact until after second contact is past, and 
again at third contact. The observer listens 
to this count and notes the time of contact 
mentally. It is important to record any 
uncertainty in the observed time. 

Geographical position. The latitude and 
longitude of the observer should be known 
to about one minute of arc. These can be 
found conveniently from maps of the U. S. 
Coast and Geodetic Survey or the U. S. 
Geological Survey. If the latitude and 
longitude are not known, the distance in 


miles and the direction from the center 
of the nearest city or town should be 
given. r) 
Reporting your observation. Since only 
reliable observations free from ambiguity 
can be published by Sky and Telescope, 
observers are requested to send in detailed 
reports, and in particular to explain how 
the correct time was found. The informa- 
tion needed includes: 1, name, address, and 
geographical location of the observer; 2, 
size and magnification of the telescope 
used, or diameter of the solar image if 
this is projected on a screen; 3, description 
of the timepiece and record of its per- 
formance; 4, source of standard time; 5, 
standard times of observed contacts; 6, 
any circumstances such as poor seeing or 
clouds which could affect the quality of 
the observation. Your report should be 
mailed to Sky and Telescope, Harvard 
College Observatory, Cambridge 38, Mass. 
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Amateur Astronomers 


WESTERN AMATEURS HoLp FirrH CONVENTION 


HE fifth annual convention of West- 

ern Amateur Astronomers on August 
14-16 at Los Angeles was attended 
by 218 amateurs from California and 
neighboring states. The Los Angeles 
Astronomical Society was host. 

The first day featured a trip to the 
Mount Wilson Observatory for dinner 
and a star party at which 79 telescopes 
were set up. The remaining days were 
devoted to sessions for papers. Among 
the addresses by professional astronomers 
were “General Conditions at the Moon’s 
Surface,” by Dinsmore Alter; “A New 
Light on Stellar Evolution,” by Martin 
Schwarzschild; and “The Conquest of 
Space,” by Robert S. Richardson. The 
sun was the subject of a talk by Seth 
B. Nicholson, and Paul Roques described 
some remarkable flare stars. George W. 
Bunton gave details on the new plane- 
tarium projector at the California Acad- 
emy of Sciences in San Francisco. 

The many papers given by amateurs 
covered subjects ranging from instru- 
ment making to lunar and planetary ob- 
servations. Among the amateurs who 
spoke were Jackson Carle, Claude Car- 
penter, Leland §S. Copeland, T. A. 
Cragg, Dr. C. P. Custer, Eugene Ep- 
stein, Clarence L. Friend, Walter H. 
Haas, Rolland LaPelle, Arthur S. Leon- 
ard, Richard Nigro, Carl Wells, and 
the undersigned. 

After the dinner on Saturday evening, 
the convention enjoyed a “Stump the 
Experts” session, with Dr. Richardson 
as moderator of the panel of experts, 
which included both professionals and 


amateurs. 
Between sessions, the board of repre- 


sentatives held meetings, with W. C. 
Marion as chairman. The societies with 
members on this board include Central 
Valley, Eastbay (Oakland), Excelsior 
(Long Beach), Los Angeles, Marin, 
Phoenix, Reno, Sacramento, San Diego, 
San Francisco, and Stockton. T. R. 
Cave, Jr., was elected chairman for the 
coming year. The next convention will 
be in San Francisco, with the San Fran- 
cisco Amateur Astronomers as hosts. 
Miss H. E. NEALL 
1626 Chestnut St. 
Berkeley, Calif. 





NorTHWEST CONVENTION 

HE Amateur Telescope Makers of 

Spokane were hosts at the annual 
meeting of the Northwest region of the 
Astronomical League from July 31st to 
August 2nd. The meeting opened with 
an observing session at which Saturn, 
stars, and nebulae were viewed through 
several telescopes. 

At the sessions for papers, P. T. 
Maher gave an account of his sunspot 
observations. He noted that support of 
the AAVSO Solar Division by the Na- 
tional Bureau of Standards had been 
discontinued after 11 years, and urged 
that local groups take up with their con- 
gressmen the need for further support. 
An unusual presentation was of a tape- 
recorded lecture on aurora observing by 
D. S. Kimball, of Yale University Ob- 
servatory. This was illustrated by many 
slides of color photographs of aurorae. 

John M. Holeman described some of 
the unusual new types of glass used at 
the Hanford atomic works in his paper, 


“Optical Instruments in the Dangeroys 
Industries.”” —To provide windows opaque 
to harmful radiations, a lead glass with 
the density of steel was developed, which 
can be made in blanks two feet thick and 
three feet square. 

Forrest Moore, of Portland, Ore., was 
elected chairman of the Northwest 
region. It was voted that the Astro. 
nomical League be invited to hold its 
1955 general convention in the North- 
west. Epwarp J. Newman 

324 W. Yakima Ave. 
Yakima, Wash. 





THIS MONTH’S MEETINGS 


Geneva, IIll.: Fox Valley Astronomical 
Society, 8 p.m., City Hall. Oct. 13, mem- 
bers, “Vacation Experiences.” 

Indianapolis, Ind.: Indiana Astronomi- 
cal Society, 2:15 p.m., Cropsey Hall. Oct, 
4, Dr. John B. Irwin, Indiana University, 
“Between the Stars.” 

Kalamazoo, Mich.: Kalamazoo Ama- 
teur Astronomical Association, 8 p.m, 
Western Michigan College. Oct. 17, Dr, 
Paul Rood, “The Spitz Planetarium.” 

New York, N. Y.: Amateur Astrono- 
mers Association, 8 p.m., American Mu- 
seum of Natural History. Oct. 7, Charles 
A. Federer, Jr., editor, Sky and Telescope, 
“Astronomy in the Service of Man.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce De- 
partment auditorium. Oct. 3, series of 
films, The Universe, by Dr. Ruroy Sibley. 





NEW YORK CLASSES BEGIN 


The Amateur Astronomers Association 
has begun its 27th year. Classes in ele- 
mentary and intermediate astronomy, re- 
cent advances in astronomy, constellation 
study, and telescope mirror making are 
scheduled to begin early in October. 
Further information may be _ obtained 
from George V. Plachy, secretary, Ama- 
teur Astronomers Association, Hayden 
Planetarium, New York 24, N. Y. 





The convention of Western Amateur Astronomers at the University of California at Los 


Photograph by Al Frederic. 
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Angeles, August 14-16, 1953. 
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NEWS NOTES 


THE RED SHIFT 


While the red shift in the spectra of 
galaxies is usually interpreted on the 
basis of an expanding universe, other 
explanations have been proposed from 
time to time. For instance, Zwicky has 
suggested that the apparent loss of en- 
ergy of light from these distant objects 
is due to gravitational action. 

In the British journal, Odservatory, 
for April, H. S. Shelton gives a brief 
preliminary announcement of another 
hypothesis which, he states, needs further 
tests by physicists and astronomers. His 
proposal is that when a photon in free 
space collides with an electron or other 
fundamental particle, the wave length 
of the radiation is lengthened because of 
a transfer of kinetic energy to the par- 
ticle, as in the Compton effect. Shelton’s 
hypothesis would explain not only the 
red shift but also its linear increase with 
distance, provided intergalactic space 
contains these elementary particles; only 
within the galaxy is their existence gen- 
erally recognized. 

There is also a possibility that the 
buildup of the tremendous energies of 
cosmic rays may result from such inter- 
action of light with particles in space. 


NEW ECLIPSING 
VARIABLE STAR 

An addition to the short but impor- 
tant list of eclipsing variables of spectral 
type O has been discovered by Dr. G. 
R. Miczaika, of the Heidelberg Observ- 
atory in Germany, who is now at Lick 
Observatory. His photoelectric observa- 
tions, reported in the June Publications 
of the Astronomical Society of the Pacific, 
show that the 9th-magnitude star BD 
+40°4220 in Cygnus varies by 0.30 
magnitude at primary minimum, in a 
period of 6.6 days. This discovery may 
yield important information on the di- 
mensions of very massive stars. 


FUNDAMENTAL STELLAR 
PHOTOMETRY 

Professional astronomers will welcome 
a paper by H. L. Johnson and W. W. 
Morgan in the May Astrophysical Jour- 
nal on the magnitudes and spectra of 
bright stars. A table is given of the spec- 
tral types and luminosity classes of over 
300 stars, which are to serve as standards 
defining the revised Yerkes system of 
spectral classification. The authors out- 
line a new fundamental system of pho- 
toelectric photometry. In this system, the 
zero point of the magnitudes is based on 
the revised visual north polar sequence ; 
the color indices are defined as increasing 
by 1.00 magnitude over the interval 4o 
to gXo. Magnitudes and color indices 
from measurements in three wave lengths 
are given for 290 representative stars. 

This paper will greatly aid widely 


By Dorrit HoFFLeEItT 





separated observers in determining mag- 
nitudes, colors, and spectral types on a 
uniform basis. 


ASTRONOMICAL LAWSUIT 


The West German Astronomical So- 
ciety is richer by $6,250 because of an 
obsolete theory, proposed and exploded 
nearly two centuries ago, that the sun is 
a cool, habitable globe surrounded by 
a hot veil. This fancy was recently 
revived by a German layman, Gottfried 
Bueren, who offered 25,000 marks to 
anyone who could disprove it. His chal- 
lenge was taken up by the society. After 
lengthy legal proceedings, Bueren has 
been ordered by a court of appeals to 
pay this sum with costs, according to a 
Reuters dispatch. 


RECORD ATTENDANCE AT 
GRIFFITH PLANETARIUM 


“Space Station to the Moon” has been 
a recent feature at the planetarium of the 
Griffith Observatory in Hollywood. Pub- 
lic fascination with this modern topic, 
combined with the Boy Scout Jamboree 
in the Los Angeles area, resulted in new 
attendance records at the planetarium 
during the week of July 13-19. That 
week 10,082 persons (including 3,000 
scouts) visited the planetarium. This 
was 3,900 more than in the correspond- 
ing week of 1952. 


OPTICAL SOCIETY MEETING 

The Optical Society of America will 
hold its annual meeting at Rochester, 
N. Y., on October 15, 16, and 17, 1953. 
The sessions, which will be held at East- 
man House, are open to all persons in- 
terested. 








IN THE CURRENT JOURNALS 


SHELL STARS, by Paul W. Merrill, 
Publications, Astronomical Society of 
the Pacific, June, 1953. “Stars whose at- 
mospheres are abnormally extended 
have intrigued astronomers ever since 
1866 when Secchi discovered bright 
hydrogen iines in the spectra of the 
naked-eye stars Y Cassiopeiae and 
B Lyrae.” 

A NEWTON COLLECTION, by E. N. 
Da C. Andrade, Endeavour, April, 1953. 
“A collection of Newton books has not 
only the interest that must attach to 
anything intimately connected with one 
of the profoundest minds that ever lived, 
but is necessary for anyone who wishes 
to study the man.” 

ARTIFICIAL .SAFELLITE. OR 
SPACE STATION, by Dinsmore 
Alter, Griffith Observer, July, 1953. 
“Astronomers and others of similar in- 
terests desire it because it will give 
to them observations of all of the solar 
spectrum, and also because it appears 
to them as a vital step toward travel 
to our moon.” 








METEORITICISTS MEET 


On September 2-4, the Meteoritical 
Society held its first eastern meeting at 
the University of Pennsylvania in Phila- 
delphia. The local committee was headed 
by Col. D. M. Barringer. The program 
included trips to the Cook and Flower 
observatories, the society dinner, and a 
tea and cocktail party on Col. Barringer’s 
shady lawn. 

Dr. C. P. Olivier, director of the 
Flower Observatory and head of the 
American Meteor Society, gave a history 
of that organization, whose aim has been 
not increased membership but more good 
observations of meteors. Many of the 
members contribute over 1,000 observa- 
tions a year, and the files of the society 
contain some 400,000 records. 

One of the most stimulating papers 
was by E. P. Henderson and Stuart 
Perry, of the U. S. National Museum, 
“The Goose Lake Meteorite from 
Modoc County, California.” This mete- 
orite contains cavities and tunnels much 
too deep to have been produced during 
the flight of the iron through our atmos- 
phere, nor could they have been formed 
by weathering or other natural causes 
after impact. The cavities are wider 
beneath the surface than at the rim and 
all show a characteristic lip at the edges. 
No inclusions have been found in any of 
them. While the details of their origin 
are not yet explained, the authors feel 
that “cavities such as these give a clue 
to the conditions under which this iron 
formed.” 

Much discussion centered on meteorite 
craters, authentic and otherwise. ‘The 
importance of publishing accurate de- 
scriptions and the setting up of criteria 
for the identification of meteorite craters 
was emphasized in various informal dis- 
cussions. Perhaps most important would 
be criteria for rejecting as nonmeteoritic 
purely geologic or man-made craters. 

Dr. V. Ben Meen, director of the 
Royal Ontario Museum of Geology and 
Mineralogy, gave a resume of the dis- 
covery and of what is known about two- 
mile-wide Chubb crater in Canada, which 
he had surveyed in 1951 with the sup- 
port of the National Geographic Society. 
To this report he added the surprise an- 
nouncement of another crater of possible 
meteoritic origin. About 555 feet in di- 
ameter, it lies some 450 miles east-south- 
east of Chubb crater, in northern Lab- 
rador between Hebron and Chimo. 

This crater had been sighted some 
years ago by Col. Arthur F. Merewether, 
who later compared a photograph with 
published pictures of Chubb crater, and 
found that they were not the same. He 
communicated with Dr. Meen, and at 
the request of the National Geographic 
Society the latter flew to Labrador late 
in August this year. After a search of 
many hours the new crater was sighted, 
filled with murky “apple-green” water. 
While meteoritic origin has not been 
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proved in either case, that, at present, 
seems the most promising explanation for 
both of these craters until more thorough 
investigations can be carried out. 

In a controversial paper, Dr. Clyde 
T. Hardy, of Utah State Agricultural 
College, defended a purely geological 
theory for the origin of Meteor Crater 
in Arizona, proposed earlier by Dorsey 
Hager. They find “overwhelming” evi- 
dence for a “tectonic-geomorphic”’ expla- 
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nation, “most reasonable in view of simi- 
larities to other structural features in 
Arizona and Utah and in view of the 
likelihood of salt and gypsum under- 
lying the area.” These geologists con- 
tend that the world’s widest-known dis- 
tribution of meteorites in the identical 
area of such a pronounced ‘‘croded dome” 
or “sinkhole” is purely coincidental. 
Meteoriticists ask, on the other hand, 
why deep drillings in the crater area 
have failed to reveal the salt and gypsum 
so important to the kind of geological 
feature described. 

L. F. Brady, president of the society, 
reported on craters he had_ recently 
visited in the Sahara; these he will 
describe in the new journal Metcoritics. 
Here again the meteoritic origin is not 
established, for no meteorites were found, 
but he noted a high nickel-iron content 
in the surrounding sands. 

Approximate orbits of two widely ob- 
served fireballs were given by Dr. C. C. 
Wylie and George E. Collins, of the 
State University of lowa. One of these, 
seen from western Minnesota on July 
19, 1953, had a semimajor axis of 2.59 
astronomical units and a period of 4.2 
years. ‘The other, from less consistent 
observations in Missouri on July 6, 1953, 
had corresponding values of 0.84 A.U. 
and 0.77 year. It is fairly certain that 
both periods must have been very short 
in comparison with the periods of ordi- 
nary shower meteors. 


ALASKAN COSMIC RAY 
OBSERVATORY 


Under the joint sponsorship of New 
York University and the University of 
Alaska, a permanent observing station 
has been established on the 14,006-foot 
summit of Mt. Wrangell in Alaska 
The new observatory will be devoted to 
research in cosmic radiation, high-altitude 
biology, and meteorology, under the dj- 
rection of Dr. Serge A. Korff and Dr. 
Terris Moore. ‘The mountain station js 
so inaccessible that it will have to be sup- 
plied by air. 





IN FOCUS 
(Continued from page 310) 


was taken 20 minutes before the lower 
picture in blue light. Both show the 
satellite Ganymede and its shadow on the 
planet. Their motion during the interval 
is evident. The great red spot in Jupiter’s 
southern hemisphere appears as a dark 
marking on the blue photograph, but is 
inconspicuous on the red. At the same 
time, much fine detail in Jupiter’s dark 
belts is evident in red light but not in blue, 
The edge of Jupiter is considerably darker 
in the upper picture than in the lower. 
This implies that we can see deeper into 
Jupiter’s atmosphere with red light than 
with blue. Consequently, photography of 
this planet in light of different wave 
lengths offers the interesting possibility of 
studying its cloud formations at different 
levels. 








Planetarium Notes 


BALTIMORE: Davis Planetarium. Mary- 
land Academy of Sciences, Enoch Pratt Li- 
brary Building, 400 Cathedral St., Baltimore 
1, Md., Mulberry 2370. 

ScHEDULE: 4 p.m. Monday, Wednesday, and 
Friday; Thursday evening, 7:45, 8:30, 9:30 
p.m. Admission free. Spitz projector. Director, 
Paul S. Watson. 

BUFFALO: Buffalo Museum of Science 
Planetarium. Humboldt Parkway, Buffalo, 
N. Y., GR-4100. 

ScHEDULE: Sundays, 2:00 to 5:30 p.m. Ad- 
mission free. Spitz projector. 

CHAPEL HILL: Morehead Planetarium. 
University of North Carolina, Chapel Hill, N.C. 

ScHepute: Daily at 8:30 p.m.; Saturday 
and Sunday at 3:00 p.m. Zeiss projector. 
Manager, A. F. Jenzano. 

CHARLESTON, W. VA.: Hillis Townsend 
Planetarium. Public Library Building, Charles- 
ton, W. Va. 

Scuepute: Saturday, 11:15 a.m. 
showings on request. Admission free. 
projector. Director, Louise L. Morlang. 

CHEROKEE, IA.: Sanford Museum Plane- 
tarium. Sanford Museum, 117 E. Willow St., 
Cherokee, Ia. 

ScuHepuLe: Monday, 8 p.m. (except August). 
Admission free. Spitz projector. Director, 
W. D. Frankforter. 

CHICAGO: Adler Planetarium. 900 E. Ach- 
sah Bond Drive, Chicago 5, IIl., Wabash 1428. 

ScHepULE: Mondays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:00 and 3:30 p.m. 
Zeiss projector. Director, Wagner Schlesinger. 

KANSAS CITY: Kansas City Museum 
Planetarium. 3218 Gladstone Blvd., Kansas 
City 1, Mo., Chestnut 2215. 


Special 
Spitz 


ScHEDULE: Saturday, 3:00 p.m.; Sunday, 
3:00 p.m. Spitz projector. Director, Charles 
G. Wilder. 

LOS ANGELES: Griffith Observatory and 
Planetarium. Griffith Park, P. O. Box 27787, 
Los Feliz Station, Los Angeles 27, Calif., 
Olympia 1191. 

ScHEDULE: Wednesday, Thursday, and Fri- 
day at 8:30 p.m.; Saturday and Sunday at 3 
and 8:30 p.m.; extra show on Sunday at 4:15 
p.m. Zeiss projector. Director, Dinsmore Alter. 

NASHVILLE: Sudekum Planetarium. Chil- 
dren’s Museum, 724 2nd Ave. S., Nashville 
10, Tenn., 42-1858. 

ScHEDULE: Sunday, 2:45, 3:30, 4:15. Spitz 


projector. Supervising lecturer, James C. 
Foster. 
NEWARK: Newark Museum Planetarium. 


49 Washington St., Newark 1, N. J., Mitchell 
2-0011. 

ScHEDULE: Saturday, 2 and 3 p.m.; Sunday, 
2:15 and 3:15 p.m.; Wednesday, 8 p.m. Spitz 
projector. In charge, Ray Stein. 

NEW YORK CITY: Hayden Planetarium. 
8lst St. and Central Park West, New York 24, 
N. Y., Trafalgar 3-1300. 

ScHepuLE: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 
4, 5, and 8:30 p.m.; Sundays and holidays, 2, 
3, 4, 5, and 8:30 p.m.; Wednesdays and Fri- 
days, 11 a.m., for school groups. Zeiss projec- 
tor. 

PHILADELPHIA: Fels Planetarium. Frank- 
lin Institute, 20th St. at Benjamin Franklin 
Parkway, Philadelphia 3, Pa., Locust 4-3600. 

ScHEDULE: Tuesdays through Sundays, 3 
p-m.; Saturdays, 11 a.m.; Saturdays, Sundays, 
and holidays, 2 p.m.; Wednesdays, Fridays, 
and Saturdays, 8:30 p.m. Zeiss projector. Di- 
rector, I. M. Levitt. 

PITTSBURGH: BuAl Planetarium and In- 


stitute of Popular Science. Federal and West 
Ohio Sts., Pittsburgh 12, Pa., Fairfax 4300. 

ScHEDULE: Mondays through Saturdays, 
2:15 and 8:30 p.m.; Sundays and _ holidays, 
2:15, 3:15 and 8:30 p.m. Zeiss projector. Di- 
rector, Arthur L. Draper. 

PORTLAND, ORE.: Oregon Museum of 
Science and Industry Planetarium. 908 N.E. 
Hassalo St., Portland 12, Ore., East 3807. 

ScHEDULE: Saturday, Sunday, and Wednes- 
day, 4:00 p.m.; Tuesday, Thursday, and Fri- 
day, 8:00 p.m.; Saturday show for children 
only, 10:30 a.m. Spitz projector. Director, 
Stanley H. Shirk. 

PROVIDENCE, R. I.: Roger Williams 
Planetarium. Roger Williams Park Museum, 
Providence 5, R. I., Williams 1-5640. 

ScHEDULE: Wednesday at 3:30 p.m; 
Saturday at 10:30 a.m., 2:30 and 3:30 p.m; 
Sunday, 2 to 5 p.m. Admission free. Spitz 
projector. Director, Maribelle Cormack. 

SAN FRANCISCO: Morrison Planetarium. 
California Academy of Sciences, Golden Gate 
Park, San Francisco 18, Calif., Bayview 1-5100. 

ScHEDULE: Daily (except Monday and Tues 
day) at 3:30, 7:30, and 9 p.m.; also at 2 p.m. 
on weekends and holidays. Academy projector. 
Manager, George W. Bunton. 


SPRINGFIELD, MASS.: Seymour Plane- 
tarium. Museum of Natural History, Spring: 
tield 5, Mass. 

ScHEDULE: Tuesdays, Thursdays, and Satur- 
days at 3 p.m.; Tuesday evenings at 8 p.m; 
special star stories for children en Saturdays 
at 2 p.m. Admission free. Korkosz projector. 
Director, Frank D. Korkosz. 


STAMFORD: Stamford Museum Planetar- 
ium. Courtland Park, Stamford, Conn. _ 

ScHEDULE: Sunday, 4:00 p.m. Admission 
free. Spitz projector. Director, Ernest 
Luhde. 
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g BOOKS AND THE SKY 


WAVES AND TIDES 


pC. H. Russell and D. H. Macmillan. 
Philosophical Library, New York, 1953. 


348 pages. $6.00. 
HE TIDES form a real link between 
the science of astronomy and the 
practical world, for here is a phenomenon 
of great economic importance which can 
be explained and predicted only by re- 
course to astronomy. Knowledge of the 
moon's motion takes on a dollars-and- 
cents value when translated into tidal 
tables, without which large modern ships 
could not safely venture into ports like 
New York or Hamburg. 
While every general text on astronomy 


| ays something about the tides, the treat- 
/ ment is ordinarily too slight, and does 
© not satisfy the reader. 


And yet the sub- 
ject can be absorbing when expanded 
into a popular book, as George Darwin 
proved with his classic The Tides. How- 
ever, Darwin’s book is now badly out of 
date in the practical aspects of his theme. 
Comdr. Macmillan’s discussion of the 
tides is therefore very welcome. Writing 
for the informed layman, he describes the 
tidal phenomena and explains luminously 
the principles of tidal theory, then pro- 
ceeding to the measurement and practical 
prediction of tides. Particularly valuable 
is his account of recent advances in tidal 
research, which have not hitherto been 
available in such convenient and readable 
form, The whole discussion should prove 
most useful to teachers of astronomy, who 
often find the tides a troublesome topic 
to present. 

The subject of water waves is closely 
intertwined with the tides, and the two 
are profitably considered together. In 
the first half of the book under review, 
R. C. H. Russell has dealt competently 
with waves. Perhaps it is not sufficiently 
appreciated how interesting a field of 
study for the amateur scientist is offered 
by ocean waves. This book will suggest 
many projects for which little or no equip- 
ment is required. Two aspects of waves 
have been particularly considered, the re- 





NEW BOOKS RECEIVED 


\ History oF ASTRONOMY FROM THALES TO 
Kepter, J. L. E. Dreyer, 1953, Dover. 438 
pages. $3.95 cloth, $1.95 paper. 

This edition introduces some very minor 
changes from the original edition of 1906, 
vhich was entitled, History of the Planetary 
Systems from Thales to Kepler. This well- 
known classic has long been a standard refer- 
ence on Greek astronomy and the Copernican 
evolution. A bibliography has been added 
listing the more important supplementary 
— that has appeared since the first 
edition, 


Tt Works or Arcuimenes, T. L. Heath, 
editor, 1953, reissue of 1897 edition plus 1912 
upplement, Dover. 186 + 326 + 51 pages. 
4.95 cloth, $1.95 paper. 

This is an English translation of the extant 
mathematical works of Archimedes, with his 
demonstrations expressed in modern notation. 
{n introductory essay of 186 pages analyzes 
he content of Archimedes’ work and his place 
in the history of mathematics. The new print- 
ing includes a translation of the important 
treatise, “On Method,” discovered in 1906 and 
published by Heath in 1912. 


lation of their sizes to meteorological 
conditions, and practical applications, such 
as the effects of waves upon breakwaters 
and other man-made structures, and the 
formation and erosion of beaches. Both 
aspects are of obvious military importance, 
so that during World War II extensive 
wave investigations were carried out by 
British and American naval _ research 
groups. Many of these studies have hith- 
erto been buried in official reports, and 
it is a particular merit of this book to 
have made their results generally acces- 
sible. 

Waves and Tides is written for the in- 
telligent lay reader. Although simple 
formulae are used fairly freely, nothing 
beyond high school mathematics is need- 
ed to follow the discussion. The diagrams 
are numerous and easy to read. Particu- 
larly noteworthy are the fine photographs 
of waves. There are very few obvious 
errors; Texans will notice that on page 
300 the date of the Galveston flood should 
be 1900 and not 1850. 

It is to be hoped that when this book 
appears in a second edition more space 
can be found for some wider aspects of 
tidal phenomena. Nothing is said of earth 
tides or atmospheric tides, and the grad- 
ual yet important slowing of the earth’s 
rotation by tidal friction has been dis- 
missed in two sentences. Even though it 
is necessary to turn elsewhere for these 
topics, Waves and Tides is well worth 
reading. 


JOSEPH ASHBROOK 














What About Sunshine? 


Here is a list of new charts 
CHART SET THREE 


1. Sunspot Paths — Solar Axis 
2. Sunspot Classifications 

3. The First Coronagraph 

4. Reporting the Corona 

55. Corona Punched Cards — 1 
56. Corona Punched Cards — 2 
57. The New Coronagraph — 1 
58. The New Coronagraph — 2 
59. A.A.V.S.O. Sunspot Counts 
60. Daily Sunspots and Groups 
61. Daily Sunspot Areas 

62. Relative Monthly Sunspots — 202 years 
63. Aurora Classifications 

64. Aurora Cycles 

65. Reporting the Aurora 

66. Three North Poles 

67. Sunspots and Other Cycles 
68. Oil - Coal — or Perhaps Solar Heat 
69. The Sun and Radio — 1 

70. The Sun and Radio — 2 

71. The Sun and Radio — 3 

72. The Sun and Radio — 4 

73. The Sun and Radio — 5 

74. Noise from Space — 1 

75. Noise from Space — 2 





2 slide sets — 3 chart sets 

2 slide sets — 2 chart sets .. 

2 slide sets — 1 chart set ... 

1 slide set —3 chart sets 

1 slide set — 2 chart sets 

1 slide set — 1 chart set .............. 

3 chart sets ... $9.25 2 slide sets .. $18.50 
2 chart sets ... $6.25 1 slide set ... $ 9.75 
1 chart set .... $3.50 Single slides . $ .50 
Single charts .. $ .20 


nw 
, 


Large wall charts (all available) 27” x 35 
are $3.50 each; discounts on quantities. 


Send a card —new circular just out. 


Projector circular if you ask for it. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 























of captions is included 


9 x 12 on a sheet 12 x 18 inches. 





variables. 
nebulae, and Milky Way outlines 


Sth magnitude. 
names of the brighter ones. 





fication of lunar seas, mountains, and craters 


ATLAS OF THE HEAVENS — 16 charts covering the entire sky, each 18 x 24 
inches, make up the Skalnate Pleso Atlas of the Heavens. 
all stars to visual magnitude 7.75, including binary and multiple stars, and 
All galaxies brighter than 13.0 are included, as well as clusters and 


Shy Zz eblications 


MAKING YOUR OWN TELESCOPE, by Allyn J. Thompson — This book gives 
complete instructions on how to make a 6-inch reflecting telescope 
INSIGHT INTO ASTRONOMY, by Leo Mattersdorf—A book for the layman 
answering the questions the average person has on astronomy 
SPLENDORS OF THE SKY — A 36-page booklet of astronomical pictures 
RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by Philipp Frank — 
The general theory of relativity discussed for the layman $.50 
SKY SETS I— 24 pictures of the solar system and galactic objects, each 81/2 
x 1134 inches printed on heavy paper, with a white border. A separate sheet 


$4.00 


$3.50 
.. $.50 


$3.50 


MOON SETS — 18 separate pictures from Lick Observatory negatives, each 
Small key charts are provided for the identi- 


$2.50 


The charts show 


$5.50 


MAPPA COELESTIS NOVA — A map of the northern sky, 25 inches in diameter. 
Six colors are used to indicate the spectral types of all stars brighter than the 
The map shows the magnitude of each star, as well as the 
A decorative display piece 
WORLD-WIDE PLANISPHERE, by William H. Barton, Jr.— A book of basic con- 
stellation charts and masks to show the stars above the horizon at any time of 
night or year, at all latitudes, northern and southern 
THE NATURE OF COSMIC RAYS, by W. F. G. Swann—An introduction to 
the problems confronting scientists who seek to determine the nature and 
origin of the most energetic particles that reach our earth from space 


Payment should accompany your order: stamps accepted. 


Sky Publishing Corporation 


$4.00 


ot Cee ee eye eres $3.00 


$.50 


Harvard College Observatory 
Cambridge 38, Massachusetts 
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ITRON Leads in Value and Quality 


UNITRON 


UNITRON 


3-INCH PHOTOGRAPHIC EQUATORIAL $5 50 


UNITED SCIENTIFIC < 
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The Most Complete 
Selection of Telescopes 
Ever Offered! 


Unbelievably low prices! Out- 
standing features, performance, 
and workmanship impossible 
to duplicate even by paying 
considerably more. 


@ LENSES are FULLY CORRECTED for 
spherical and chromatic aberration and are 
COATED for maximum brilliance and 
clarity of image. AIR-SPACED CELL 
insures freedom from “clouding” with age. 


@ EYEPIECES of the HIGHEST QUAL- 
iy Se Orthoscopic, Achromatized 
Ramsden, Huygens. 


e FINEST MATERIALS throughout. 
DURALUMINUM TUBE. Moving parts of 
BRASS carefully machined to close toler- 
ances, and finished in CHROMIUM. 


@ MODERN DESIGN based on time-tested 
engineering principles) HANDSOME AP- 
PEARANCE to which no illustrations can 
do justice. 


@ STURDY TRIPOD may be folded for 


convenient storage. 


@ EQUATORIAL MODELS have = slow- 
motion controls for both declination and 
right ascension. 


e ALTAZIMUTH MODELS have §slow- 
motion controls for both altitude and 
azimuth. 


@ VIEW FINDER with crosshair eyepiece 
gives wide field of view. 


@® RACK-AND-PINION FOCUSING. 


@ STAR DIAGONAL for convenience in 
observing at all altitudes. 


® SUNGLASS for solar observation. 


@ ERECTING PRISM SYSTEM for TER- 
RESTRIAL OBSERVATION may be used 
with any of the eyepieces to give the same 
complete range of terrestrial magnifications 
as for celestial observation, 


e FITTED WOODEN CABINET, hand- 
somely finished, for compact storage of 
telescope and accessories, Separate case 
for the tripod. 


EASY PAYMENT PLAN 
UNITRON refractors may be purchased 
on an easy payment plan. Write for details. 


All Instruments Fully Guaranteed 
Send check or money order or 25% 
deposit with balance C.O.D. 


Telescopes shipped Express Collect 


If you have not already received your copy, 
we shall be glad to rush one to you. All 
models are illustrated and fully described. 
A special section contains valuable informa- 
tion to help you choose a telescope. Learn 
why the most wanted telescope in America 
today is a UNITRON. Don’t miss the fine 
Fall observing. Write for your free catalog 
at once, 


Please address your card or letter to the 
attention of Dept. TC-10. 


Microscope catalog also available. 


JNITRON 





g 


1.6-INCH ALTAZIMUTH .... $75)‘ 


UNITRON 





2.4-INCH ALTAZIMUTH .. $125 


> UNITR 


will 


4 





24-INCH EQUATORIAL .. 9229 


UNITR 


3-INCH EQUATORIAL 


©. 204-6 MILK 5ST 
BOSTON 9, MASS. 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 
An ELicrronic EYEPIECE FOR ASTRONOMICAL TELESCOPES 


INCE the cnd of the war several types 
N) of electronic image converter tubes 
have been offered for sale on the surplus 
market. At the present time the simplest 
of these, a British tube, is available for 
jess than five collars. An image converter 
is basically similar to an ordinary vacuum 

photocell, except that electrons which are 

RB ecleased from the cathode under the stim- 
lus of radiation are actually imaged on 
q fluorescent screen instead of merely be- 

ing collected and registered as an electric 
current. 

) While the sensitivity of the image con- 
verter to visible light is far less than that 
of the unaided eye, its response extends 
well into the infrared and ultraviolet por- 
tions of the spectrum where human vision 
fails completely. These normally invisible 
radiations, when imaged on the cathode, 
are converted to visible green images on 
the screen of the tube, so that visual ob- 
servations may be made in regions of the 
spectrum ordinarily accessible only to the 
photographic plate. 

The diagram is of a simple image con- 
verter unit used by the writer in making 
a number of successful observations of 
the moon, the sun, and Venus with an 8- 
inch reflecting telescope. The image tube 
T has a transparent window and an annu- 
lar electrode at each end.- Contact rings 
Rare clamped against these electrodes by 
means of three screws S. High-voltage 
leads L are soldered to the contact rings. 
The eyepiece E of the telescope projects 
am image on the cathode C of the image 
tube. A jeweler’s loupe J is used to view 
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The image converter unit attached to 

Alex. G. Smith’s 8-inch reflector requires 

the 4,000-volt transformer shown on the 
table in this picture. 


the fluorescent image on the screen A. 
The magnification may be varied either 
by changing eyepieces or by altering the 
distance between the eyepiece and the 
converter. Observations are made in ultra- 
violet or infrared radiation by placing the 
appropriate filter in the recess F. Filters 
may be obtained from photographic dealers 
or from scientific supply houses. Except 
for the contact rings, my unit was con- 
structed of bakelite, but well-shellacked 
cardboard and wood should serve as well, 
and the loupe might be replaced by any 
positive lens of similar focal length. 

It is necessary to provide a high-voltage 
power supply for the image converter, 
but the voltage is not critical. Any source, 
AC or DC, which will supply from 2,000 
to 5,000 volts at a current drain of less 
than a milliampere will do. Image bright- 
ness and resolving power are somewhat 
improved at the higher voltages. An in- 
expensive neon sign transformer is quite 
adequate, and is probably available in most 
localities. Any exposed terminals should 
be covered to prevent accidental contact, 
and the high-tension leads to the image 
converter must be heavily insulated, pref- 
erably of auto ignition cable. It is desir- 
able to place a small radio resistor of 
about a million ohms in each lead to limit 
the current that can be drawn if the leads 
should be short-circuited; this will also 
reduce the hazard to the operator. If a 
DC source should be employed, the posi- 
tive terminal must be connected to the 
lower contact ring in the diagram. The 
picture shows the image converter unit 
attached to the writer’s 8-inch reflector, 
and it also shows a small 4,000-volt power 
supply. 

Magnifications up to about 100 diameters 











WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium-Fluoride Coated and ce- 
mented Gov’t. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L. eye- 
pieces. Guaranteed well suited for Astronomical 
Telescopes, Spotting Scopes, etc. Gov't. cost 
approximately $100.00. 

Diameter Focal Length 
64 mm (24%”) 300 mm (11.811”) 
54 mm (21%”) 330 mm (13”) 
54 mm (2%”) 390 mm (15.356”).. 
54 mm (24%”) 508 mm 
54 mm (214”) 
78 mm (3 1/16”) 381 mm 
81 mm (8 3/16”) 622 mm 
83 mm (314”) 660 mm 
83 mm (314”) 711 mm 
83 mm (314”) 876 mm ‘ 
83 mm (314”) 1016 mm (40”).... 30.00 
110 mm (43¢”)* 1069 mm (42 1/16”) 60.00 
*Not coated 
We can supply ALUMINUM TUBING for the 
above lenses. 

SYMMETRICAL EYEPIECE LENS SET 
Each set consists of two magnesium-fluoride 


coated and cemented achromats, and exact 
Gov’t. spacing diagram. Gives wide flat field. 


14” E.F.L. (20X) Lens Set 13-mm dia. $4,50 
%” E.F.L. (13X) Lens Set 18-mm dia. $3.50 


Rectangular Magnifying Lens — Seconds, 
sells for $6.50. Size 2” x 4” 

First Surface Mirror 14”x16” 14” thick.. 

First Surface Mirror 8”x10” 14” thick.. 

First Surface Mirror 4’x4” 14” thick... 

First Surface Mirror 114”x114” 1/16” thick 
Optical Peep Sight — Use as camera view- 
finder, etc. Dia. 1144”, weight 1% oz. ... $1.00 


LENS CLEANING TISSUE — 500 sheets 74” 
x 11”. Bargain priced at only 
RIGHT ANGLE PRISMS 


&8-mm face..ea. $ .75 28-mm face.. 
12-mm face. .ea. -75 38-mm face.. 
23-mm face..ea. 1.25 47-mm face. .ea. 


!!!NEW LOW PRICES!!! 
BEAUTIFUL IMPORTED BINOCULARS 
Precision made, at a low low price within the 
reach of every man’s pocketbook. Complete 

with carrying case and straps. 


6 x 15 Ind. Focus .. Coated 
25 Center Focus 
30 Center Focus 


Each 


Coated 
ce Comted se 


x 

* 

x 35 Center Focus 

x 50 Ind. Focus .. 

x 50 Center Focus 

x 50 Ind. Focus .. Coated 

x 50 Center Focus .. Coated ... 
*Plus 20% Federal Excise Tax 


MOUNTED EYEPIECE has two lenses 29 mm 
in diameter. Cell fits 144” tube. 114” E.F.L. 


3x ELBOW TELE- 
SCOPE — Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism Erecting Sys- 
tem, 13%” Achro- 
matic Eye and Field 
Lens. Small, com- 
pact, light weight, 


10 
16 


Gov’t. Cost $200. 


2 Ibs. 
Plain Optics $6.50 Coated Optics $10.50 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE — C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 
funded if merchandise returned within 10 days. 


A. JAEGERS 691S Merrick Road 


Lynbrook, N. Y. 
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BERAL COATINGS 


The following prices now apply on BERAL 
coatings for telescope mirrors: 


3” diam. $2.50 8” diam. $4.50 
4” diam. 2.75 9” diam. 5.50 
5” diam. 3.00 10” diam. = 6.50 
6” diam. 3.50 11” diam. = 8.50 
“” diam. 4.60 124%” diam. 9.75 


All prices f.o.b. Skokie, Ill. 
Minimum order $2.00 


coatings are not overcoated with 
fluorides, quartz or silicon monoxide. They 
contain no chromium, and as a result they 
can be easily removed without danger of 
harming the glass supporting surface. The 
efficiency of BERAL coatings is uniformly 
higher, so that mirror performance is at its 


best. 
LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL, 


BERAL 




















WHY NOT ENJOY OPTICAL WORK? 
If you find the polishing of optical prisms 
and mirrors drudgery instead of keen scientific 
pleasure, try 


CYCAD OPTICAL PITCH 


This newly developed pitch cuts in half the 
time required to produce a fine polish on glass, 
as compared to conventional pitch or beeswax 
laps. Use it with inexpensive rouge, and polish 
faster than usual laps do with expensive cerium 
oxide! 
Available in SOFT preferred by amateurs 
for fast cutting and easy fitting, and HARD 
-the choice of professionals for speed and 
figure retention. Specify the kind you like. 
Intermediate grades can be made by mixing 


HARD and SOFT. 
Available at $2.10 per pound, postpaid U.S.A. 


CYCAD PRODUCTS 


Box 51, Crystal Lake, Illinois 

















New Low Prices on PYREX 
Reflecting Telescope Kits 


The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal 
holder (spider) for only $1.00 addi- 
tional if ordered with a telescope kit. 
Prices quoted below are for a Gen- 
uine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


Diameter Thickness Price 
4l/,” Wy” $ 5.50 
6” .” $ 8.00 
8” 1,” $11.00 
10” 13,” $19.00 
12/2” 21/,” $35.50 
PLATE GLASS KITS 
6” :” $ 5.50 
“hs 1” $ 6.75 
8” 1” $ 8.00 
PRISM .. 61/2” long, 1%” face .. $3.25 
PRISM .. 51/2.” long, 11/2” face .. $1.85 


Postage Paid to Ist and 2nd postal zones from 
iY. Y. Add 5% 3rd and 4th zones, 10% 5th 


and 6th zones. Add 15% 7th and 8th zones. 


Send for free catalog of optical supplies. 


DAVID WILLIAM WOLF 


74 Hunnewell Ave. Elmont, L. I., N. Y. 














are possible on the moon and Venus before 
the image becomes excessively faint. Views 
of the moon in infrared or ultraviolet light 
differ in many details from normal lunar 
appearances, and markings on Venus have 
been detected in ultraviolet light which 
were completely invisible in ordinary light. 

The writer's observations of this kind 
have been described more fully in The 
Strolling Astronomer (Vol. 7, page 72, 
1953), published by the Association of 
Lunar and Planetary Observers. Plane- 
tary observers will find this a very valu- 
able method for the systematic study of 
markings on Venus, which are seldom 
distinct enough for visual observation. 
[This may make availab!e a rich new field 
for the amateur observer.—ED.] 

Sunspots are also readily visible, but 
planets other than Venus are unfortu- 
nately not bright enough to show surface 
detail with the writer’s equipment, al- 
though this would not necessarily be the 
case with a larger telescope. 

Tests made on stars indicate that a tele- 
scope equipped with this type of image 
converter is about seven magnitudes less 
sensitive than the same instrument used 
visually. In spite of this rather formidable 
loss, the image of the moon on the screen 
of the converter has been successfully 
photographed with an exposure of 1/5 sec- 
ond at f/2.8. Maximum emulsion speed 
was obtained by processing Plus-X film 
in SD-19a developer. The image converter 
has also given good results on the moon 
with a small refractor of only two inches 
aperture. 

ALEX. G. SMITH 
University of Florida 
Gainesville, Fla. 





PORTABLE 10-INCH REFLECTOR 


Y TELESCOPE is a Newtonian 

reflector with a 10-inch pyrex mirror 
of 69 inches focal length. The mirror is 
not aluminized, since in the Sacramento 
climate a good double coat of silver will 
last more than a year, provided the end 
of the tube is covered when the telescope 
is not in use. I have found that the silver 





Virgil Ward’s 10-inch reflector. 
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SkY-Scope | 


The new and improved 3, -ing, 
Astronomical Telescope that 
amateurs everywhere are 

talking about. 
Completely Assembled—$29,75 
Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.99 
6-power Finders .... postpaid, ea. $7,39 
We invite your attention to our free bro. 
chure describing in a straightforward man. 
ner the instrument’s amazing performance,| 


THE SKYSCOPE CO., INC, 
475-s Fifth Avenue, New York 17, N, Y, 


























SKY - GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inger. 
tion is guaranteed only on copy received by the 
20th of the second month before publication: 
otherwise, insertion will be made in next avail 
able issue. We cannot acknowledge classified 
ad orders. Sky Publishing Corporation a 
sumes no responsibility for any statements 
made in the classified column, nor for the 
quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Obserys. 
tory, Cambridge 38, Mass. 





FOR SALE: Mounted 8” reflector. Not too goo 
condition. Only $150.00. Send cash or money 
order with order. Kenneth Anderson, 610 N, 
Russell, Pampa, Tex. 





FOR SALE: 1614” f/5 mirror with 3” perforation, 
100% r?/R with 314” flat. Excellent for college, 
Write Bohannon Observatory, 3415 Santa Car. 
lotta St., La Crescenta, Calif. 





FOR SALE: 6” reflector; excellent condition; 
complete with mounting, accessories, and plans. 
Make fair offer. 234” on tripod also available 
with eyepieces. Henri Lese, 36 Roxbury Rd. 
Rockville Center, N. Y. 





FOR SALE: Practically new refracting telescope, 
800-mm. f. 1., 63-mm. diameter achromatic ob- 
jective, coated lenses. With slow motion, alt. 
azimuth mount and tripod. With eyepieces 
and erecting system. Fitted wooden case, $125.00 
f.o.b. Bellingham, Russell de Lopez, 422 Bay- 
side Rd., Bellingham, Wash. 





PORTABLE REFRACTORS for sale. 5” f/5 and 
etfs. Excellent condition. $250.00 and 
$400.00. W. Frank, 3644 Emerald St., Philadel 
phia, Pa. 





PROFESSIONALLY MADE %-wave 10” £/8 py- 
rex mirror and 1/10-wave elliptical diagonal, 
minor axis 2”, Never used. Both for $150.00 
postpaid. C. E. Carlsen, Greenville, Mich. 





NORTON’S “Star Atlas and Reference Hand- 
book,” latest edition 1950, $5.25. Moore, “A 
Guide to the Moon,” $3.95. All domestic and 
foreign publications. Write for list. Herbert A. 
Luft, 42-10 82nd St., Elmhurst 73, N. Y. 








MOUNTED 5” and 6” refractor objectives of first 
quality. $200.00 and $300.00. 4” edged blanks, 
$22.50. Correspondence invited. Earl Wither- 
spoon, Sumter, S. 





FOR SALE: Wm. Mogey 314” refractor. 50” 
brass tube, circles, finder, slow motion, tripod, 
diagonal. Excellent. $425.00 or _ best er. 
Write Bohannon Observatory, 3415 Santa Cat- 
lotta St., La Crescenta, Calif. 





HARD-TO-GET: Monumental British _ work, 
“Splendour of the Heavens,” edited by Phillips 
and Steavenson. Excellent condition. $22.00. 
William Welt, 1019 J St., Modesto, Calif. 


—— 
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Complete Telescopes 
and 
Supplies 


Ramsden 
Eyepieces 
Combination 
Eyepiece and 
Prism Holders 
Mirror Cells 
Finders 
Equatorial 
Mountings 
Prisms 
Send for a 


price list 


7 4 





Cc. C. YOUNG 


9 Richard Road, East Hartford 8, Conn. 
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Astronomical Supplies 


ORTHOSCOPIC OCULARS 
All hard coated 


$13.00 7 mm. $15.50 
4 mm. $16.50 


28 mm. 


16.8 mm. $13.50 
10.6 mm. $14.75 


Warranted to equal or surpass any 
oculars obtainable anywhere or money 
refunded. 


Mirrors, kits, castings, spiders, flats, 
focusing devices, prisms, aluminizing. 


Send for Catalogue. 


Jelescopics 


1000 N. Seward St., Los Angeles 38, Calif. 
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SIDEREAL TIME 
is an 
Astronomical 
Necessity 











ELECTRIC SIDEREAL CLOCK 





Box 171 





With a guaranteed rating of 
less than 6 seconds deviation 
in a year. $40.00 


Haines Scientific Instruments 
Englewood, N. J. 

















A closeup of Mr. Ward’s mounting. 


will not tarnish if a lump of camphor gum 
is kept in the tube. 

The telescope is driven by an 1,800-r.p.m. 
electric motor from a wire recorder. In the 
drive train is a friction clutch, which is 
a great convenience as it allows the tele- 
scope to be moved in right ascension with- 
out unclamping, and avoids accidental 
damage to the drive gears. This clutch 
consists of a rubber tire, one inch in di- 
ameter, which rides a 3-inch friction disk, 
ground true from a piece of truck tire 
that is clamped between two metal wash- 
ers. The motor unit is hinged so that the 
rubber tire is held against the friction disk 
by gravity. The drive speed can be ad- 
justed by a screw which moves the tire 
shaft parallel to its length, changing the 
distance of the tire from the center of 
the friction disk. To reduce vibration, the 
motor and small drive wheel are mounted 
on rubber bands. 

The accompanying pictures show how 
the telescope tube is mounted. The fork 
mounting is of boiler tubing. The decli- 
nation axis is attached to two Ford ring 
gears, inside each of which ride four roll- 
ers; these are supported by a split iron 
band that grips the tube, permitting the 
latter to be turned for convenient location 
of the eyepiece. The split rings can be 
loosened to permit slipping the tube to 
attain perfect balance. I am five feet, 10 
inches tall, and I can stand on the side- 
walk and look in the eyepiece with the 
telescope pointed to the zenith. 

The prism used for the secondary re- 
flection is mounted so that I can turn it 
over and have an unsilvered surface for 
cutting down the glare of the moon when 
it is at or near the full phase. 

The best planetary views are obtained 
with this instrument through a 1%-inch 
orthoscopic eyepiece in conjunction with 
a 3-inch Barlow lens. This telescope shows 
six stars in the Orion Trapezium. When 
the polar axis is fairly well oriented, the 
drive will keep a planet in the field for 
an hour, and then the shift is only in 
declination. VIRGIL WARD 

4512 15th Ave. 
Sacramento 20, Calif. 








TRIPLES ‘SCOPE 
PERFORMANCE! 


Charpes images at higher powers! 

startling statement positively 
pl in 16-page telescopic educa- 
tional matter sent free on receipt of 
self-addressed long envelope bear- 
ing nine cents (9c) return postage. 
First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definitions. 


Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. 


Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment 
in image improvements! Price 
$17.50 in 4” long chrome-plated 
a tube fitting standard 1%” 
eyepiece holders ONLY (but adapt- 
able to Unitrons). Money back if 
not delighted after two weeks trial! 


No COD’s — Colleges and Observa- 


tories may send purchase order. 


FRANK GOODWIN 
345 Belden Ave., Chicago 14, Ill. 























MAKE A PROFESSIONAL 
Astronomical or Terrestrial 


TELESCOPE for as little as $7.00 


Now you can afford the luxury of a real tele- 
scope. See the mountains of the moon, Saturn’s 
rings, nebulae and a host of heavenly wonders. 
We furnish the reflecting Mirror accurately 
ground, polished, and aluminized, together with 
a flat mirror and three lenses to make two 
eyepieces. 


8” Kit....$ 7.00 5” Kit... .$17.00 
4” Kit.... 12.00 6” Kit.... 20.50 
Send for your telescope kit now. Free in- 


structions with kit. “Know-How” Catalog, 30c. 
Or buy a complete Knocked-down instrument 


for: 

Stellarscope 3” (40x & 80x) ......... $16.50 
Deluxe Model 3” (40x & 80x) ......... 35.00 
Stellarscope 4” (60x & 120x) ......... 26.00 


POLAROID IN GLASS 
Has been used successfully in Quartz Polaroid 
filter for observing the prominences on the 
sun. Experiment with polarized light. Get 
two genuine Polaroids that can be used in 
photography, petrology, physics, chemistry, as- 
Mounted in optical 


tronomy, and so forth. 
glass 3” diameter (72 mm.). In mounting, per 
ONE bencstenneeneeneeas $2.35 plus 25¢ postage 


PORRO PRISMS FOR INVERTERS 
Oval Face. Manufactured by world-famous op- 
ticians for use in Army and Navy binoculars. 
Rejected for slightly chipped edges. Outstand- 
ing Bargain! 

6 x 30...50e 7 x 50...50ce Giant size...75e 

Add 5c per prism for packing and P.P. 


AMBER LUNAR FILTER 
Excellent for viewing the full moon. Improves 
seeing by a point or two and greatly reduces 
glare. Enables you to see a wealth of rather 
curious detail of small light and darkish areas 
under high solar illumination. Postpaid, un- 
WO on. Uhac nea cseeaderrueeee $1.00 each 

Include postage — Remit with Order 
© open accounts — No C.O.D. 
Send 30c for “Know-How” Catalog 


HARRY ROSS 


TELESCOPES MICROSCOPES 
Scientific and Laboratory Apparatus 
70 West Broadway, Dept. ST-10B 
New York 7, N. Y. 
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-UNUSUAL OPTICAL BARGAINS 
WOW! FOR THE FIRST TIME! 


AMAZING 
Double Utility 
Combination 
15X TELESCOPE 
and 35X 
ERECTING 
MICROSCOPE 
} Telescope objective lens 
is achromatic, coated. 
Telescope can be re- 


TELESCOPE EXTENSION § 


® 


uso 













TELESCOPE 


moved and carried in 
pocket — focuses from 
10 feet to infinity. Mi- 


croscope has 3-element, 
color-corrected objective 
— image is erect. 
Stock #70,017-Y 
$29.50 Postpaid 





New! 2 in 1 Combi- 
nation! Pocket-size 
50 POWER 
MICROSCOPE 
an 
10 POWER 
TELESCOPE 
only 


$450 


postpaid 





Useful Telescope and Micro. 
scope combined in one a- 


mazing, precision instru- 
ment. Imported! No larger 
than a fountain pen, Tele- 
scope is 10 power. Micro- 
scope magnifies 50 times. 


Sharp focus at any range. 
Handy for sports, looking 
at rare objects, just plain 
snooping. Wonderful Xmas 
gift. 
Order Stock #30,059-Y 
$4.50 Postpaid 
Send check or M. O. 
Satisfaction Guaranteed! 


NEW 30 POWER 


TELESCOPE 
COMPLETE WITH 





Unusual Bargain Price 
A beautifully made, stur- 
dy, imported instrument 
with dozens of uses. Spots 
22-caliber bullet holes at 
200 yds. You can see the 
craters on the moon! Ex- 
cellent for amateur as- 





trenomers. All metal 
body — focuses from approx. 40 ft. to infinity. 
Achromatic objective — 40 mm, dia. — outside 


surface low-reflection coated. Smooth slide focus 
ing eyepiece. Eye-lens outside surface coated. Lens 
erecting system. Images right side up. Sturdy tri- 
pod 84%” high. Can be used also for camera, 
Maximum length 26144”. Barrel diameter approxi- 
mately 1%”. Weight 114 Ibs. 

Bépek PTOOIG-T ...vccccce Only $21.95 Postpaid 


TELESCOPE HOLDER — Most practical yet in- 
expensive scope holder ever offered. Threads into 
any standard camera tripod. Any diameter tele- 
scope up to 38” easily and firmly attached by 
means of sturdy straps with convenient tighten- 
ing buckles. Full swivel. 
Stock #30,053-Y 


“FOCUSING EYEPIECE MOUNT 





$3.50 Postpaid 


\ Made of brass. Will take a 
standard 14%” outer diameter 

~ eyepiece, Will fit tubes from 3” 

dia. upwards by changing thickness of wooden 
wedges. Spiral focus travel 1-9/16”. Easily at- 


taches to your telescope with 4 screws and nuts. 
Stock 750,019-Y $7.95 Postpaid 
TELESCOPE EYEPIECE — Consists of 2 Aochro- 
matic lenses F.L. 28 mm. in a metal mount. 
Stock 35140-Y $4.50 Postpaid 
Same as above but about 114” extension has been 
added with O.D. of 144”, which is standard for 
astronomical telescopes. 
hha eek wae swek sul $5.25 Postpaid 
ASTRONOMICAL 
MIRROR MOUNTS 
Cast aluminum with brass 
mounting and adjusting 
screws and mirror clamps. 
Two sizes: for 6” mirrors 
mount will fit 7” I.D. 
tube: 








Stock #50,010-Y 
For 4%” mirror — 


Stock #50,011-Y 


$7.00 Postpaid 
mount will fit 5” I.D. tube: 
$5.25 Postpaid 






ttt 


Never Before Has There 


Been Available an Instrument = 
of Such Fine Quality at 
Such Amazingly LOW PRICE! 


ENTS 


The Most Sensational Offering in Years, 


STAR 
SPECTROSCOP: 



























FITS STANDARD = S PRISMS 
EYEPIECE CROWN AND = 3, CYLINDRICAL 
FLINT GLASS LENSES 
EYE 
EYE PIECE 
STAR 
YOUR TELESCOPE SPECTROSCOPE 


DOUBLES 
THE 
USEFULNESS 
OF YOUR 








THE STAR SPECTROSCOPE MAY BE 
USED WITH THE FOLLOWING 


HUYGENS-TYPE 
ASTRONOMICAL EYEPIECES 


Imported! Mounted! Fine quality — pre 
cision machined throughout. Standard 114” 
outside diameter. 


obtain this 
quality Japanese 


whole new fields 
research. 


dark-line spectra. 


Stock # F.L. Price Pstpd. ; : 

30,063-Y = 6 mm. (14”) G08 | Sony cuteeneane: 
30,064-Y 12.5 mm. (14”) 6.00 

30,065-Y 10 & 20 mm. 8.00 


(With Stock #30,065-Y you have a choice 
of 2 powers by rearranging lenses. Direc- 
tions included. Chrome and black finish.) 


Stock 750,023-Y 





Study cosmic physics! 
chemistry of stars! 


TELESCOPE 


In our opinion, this STAR SPECTROSCOPE i: 
easily a $100 value, but since we were able t 
instrument from a_ famous, high 


manufacturer, we are able to 


offer it to you at only $32.75 postpaid. Will open 


of fascinating exploration and 
Determine the 
Detect invisible gases thn 
Direct vision. 5 prisms, $ cyl- 
Threaded to fit our Huygens 
eyepieces (as listed to left) or 


you can adapt to your own eyepiece. Unit is 2%’ 
long, comes in protective velvet-lined case. 


- - « Star Spectroscope... 
$32.75 Postpaid 












A $150 Value 

















LOOK AT THIS SPLENDID OFFERING... 
COMET TELESCOPE 


LOW PRICED, HIGH QUALITY 


for ASTRONOMICAL 


and TERRESTRIAL USE! 


(clear aperture), 


1. Achromatic objective—diameter 42 mm. 
focal length 750 mm, 

2. Color corrected for secondary and primary spectrum. 

8. 19X, 88X, 75X for astronomical observation. 

4. 25X terrestrial observation. Image is erect. ; 

5. Prismatic Diagonal for comfortable observing to the zenith. 

6. Sun glass for solar viewing. 

7. Adaptable to both 21 mm. and 114” eyepieces. 

8. Sturdy tripod and mounting—leg length 5114”. 

9. Beautiful walnut-finished wooden case to hold telescope and 
accessories. 

10. Instruction sheets supplied for each telescope. | 

| Stock FT7O,000-Y .....ccccese $75.00 F.O.B. Barrington, N. J. 





BARGAINS GALORE! Get FREE 


If you haven’t seen our big, FREE Catalog, you don’t know what you're missing. 
Fantastic variety—never before have so many lenses, prisms, optical instru- 
ments, and components been offered from one scurce. 
Domestic! 


assembly of bargains in all America. Imported! 


scopes! 
other hard-to-get optical 


items. Write for FREE 


Hand Spectroscopes, Prisms, Lenses, Reticles, 


CATALOG “Y" 








Positively the greatest 

Telescopes! Micro- 

Mirrors and dozens of 
“y”, 


CATALOG 





Order by Stock Number ... Send Check or Money Order ... Satisfaction Guaranteed! 


—=EDMUND SCIENTIFIC CORP. 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


An INTRODUCTION TO OBSERVING JUPITER — II 


Through a Larger Instrument 

On turning a 6- to 12-inch telescope 
upon Jupiter and applying a power of 
200x or 250x, we will find that the cloud 
belts show very rich detail. The dark 
belts can be interrupted, notched or with 
wavy outlines, and sometimes they form 
loops or festoons. At times there are 
oblique, curved, or ragged streaks seen on 
the disk. Dark wisps are often detected 
between the belts. Both dark and light 
spots of different sizes sometimes appear 
on various parts of the planet. 

Some of the markings on Jupiter have 


> been found to be exceptionally long last- 


ing. The most famous is the great red 
spot, This first came under the system- 
atic attention of astronomers in 1878, but 
there is evidence of it having been seen 
earlier. It is a large oval spot in the 
southern hemisphere of the planet. (The 
spot is conspicuous on one back-cover 
20-inch photograph.) In recent years 
the spot itself has grown dim and it is now 
usually difficult to make out, but its lo- 
cation can still be easily found by the 
hay in which it lies. This bay forms a 
curved rift in the south component of the 
south equatorial belt. The rift can ordi- 
narily be found under good conditions 
even though the spot itself might not be 
seen. Other long-enduring markings have 
heen noted, but none with the persistence 
of the red spot. 

In regard to the axial rotation of the 
planet, there are two separate times listed 
in the table published last month. This is 
because the various zones and some of 
the specific markings rotate at different 
rates of speed. The speeds of rotation of 
specific markings, their individual move- 
ments, and the length of time that 
these markings can be recognized 
make a very interesting study for the ad- 
vanced amateur. The equatorial zone has 
a rotation period of about 9" 50™ (System 
I), the temperate zones about 9° 56™ 
(System II). It may be noted here that 
the belts will probably not be seen as 


$ 







SYSTEM II ¢ 


Drawings of Jupiter by 
D. P. Avigliano, show- 
ing the planet’s appear- 
ance in a 6-inch reflec- 
tor, left, and in a 124%- 
inch reflector, right. 


shown in the diagram; there will be 
individual variation, and all of the belts 
diagrammed will not generally be noted 
at the same time due to the combination 
of seeing conditions, quality of instrument 
used, and changes in the belts themselves. 
The diagram, however, will serve to 
orient the student of Jupiter as to general 
observation areas. 

An observer wishing to make drawings 
for future study may observe both sides 
of the planet by making a second observa- 
tion approximately one hour later on the 
night following the original drawing, as 
the planet will have made about 2% rota- 
tions in the intervening time. If the 
planet is observed on the third night, an- 
other hour later, the side originally viewed 
will again be seen. Should the observer 
wish to study the changes in position of 
the markings on the disk, the Jovian lon- 
gitude of the central meridian of the 
planet for any specific time can be ob- 
tained from the American Ephemeris. 
This information is given for both System 
I and System II. The transit of a mark- 
ing across the central meridian of the disk 
may be timed to the nearest minute. The 
longitude of the marking is then equal to 
the longitude of the central meridian at 
that time. By comparing several such 
longitude determinations of the same 
marking, we can trace the drift of the 
marking. During the long winter nights 
of Jupiter’s coming opposition, 10 hours 
of observation will show a complete ro- 
tation of the planet. 

On exceptionally fine nights the colors 
of the satellites and on the disk of Jupiter 
can be studied to advantage. The larger 
belts will usually be seen as reddish in hue. 
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NORTH TEMPERATE ZONE 
NORTH NORTH TEMPERATE BELT 
NORTH NORTH TEMPERATE ZONE 
NORTH POLAR REGIONS 


FOLLOWING 


The nomenclature of Jupiter’s principal belts and zones, from “The British 
Astronomical Association, Its Nature, Aims and Methods.” 





The polar areas fade off into bluish-gray 


tones. Other colors are occasionally seen, 

especially in the equatorial area. Light 

pink, salmon, and even light green have 
been recorded. 

D. P. AVIGLIANO 

2600 E. Orange Grove Ave. 

Pasadena 8, Calif. 








4MM ORTHOSCOPIC OCULAR 


Requests have been numerous and 
frequent for a short focal length com- 
panion to our 32, 16, and 8 millimeter 
orthoscopic oculars. Through exten- 
sive optical design and ray tracing 
we have developed a highly corrected 
4 millimeter orthoscopic ocular. This 
ocular is of the same rugged design 
and precision workmanship as our 
other sizes. We have a limited sup- 
ply on hand for immediate delivery at 
$15.95. 





CHESTER BRANDON 


BOX 126 MONTROSE, CALIF. 
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TELESCOPES 


precision Uli iyR 
cand IS TALLATIONS 
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Designed and built for those 
who want only the very best. 
As distinguished in perform- 
ance as in its trim design. Its 





*x°P everything you ever wanted in 
pricen © truly quality telescope. 
| FROM 
$390.00 Write for free illustrated 
on catalog and prices, today! 
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Another 


Spt? Planetarium 


has been installed at 
WASHBURN MUNICIPAL 
UNIVERSITY OF TOPEKA 
Topeka, Kansas 


SPITZ LABORATORIES, INC. 


5813 Woodland Avenue 
Philadelphia 43, Pa. 








ESCO PRODUCTS 
COMPLETE TELESCOPE 
OUTFITS AND KITS 

High and low power eyepieces 

Cells, Tripods, Saddles 

Equatorial Mountings 

Large tubes from 4”, 5”, 6", 7” dia. 


COMPLETE 
TELESCOPE ACCESSORIES 
Front surface aluminizing 
Grinding and polishing supplies 
Lenses, Prisms, Filters 
MIRRORS MADE TO ORDER 
% Free Catalogs *% 
ESCO PRODUCTS 
1426 Willow Ave., Hoboken, N.J. 


VISIT OUR SHOWROOM AT 
134 West 32nd St., New York 1, N.Y. 








OBSERVATORY DOMES 
for 
Amateur and Professional 


Astronomers 
PILOT BALLOON OBSERVATION 
DOMES 
LARGE DIAMETER MIRRORS 


The Paulson and Keppler Co. 
Justus, Ohio 








METEORITES 


Specimens of iron (siderites) 

and stony (aerolites) meteorites 

are available from many impor- 
tant falls. 


WRITE FOR LIST 


Supplies and equipment for 
the geologist our specialty. 


WARD’S NATURAL SCIENCE 
ESTABLISHMENT, INC. 


3000 Ridge Road East 
Rochester 9, N. Y. 














DEEP-SKY WONDERS 


~~ a department such as this, it is to 
be expected that the Messier objects 
should appear frequently, as they for the 
most part are the big, bright ones best 
suited to amateur observation. Indeed, in 
various cities there are Messier clubs in 
which the amateur attempts to observe 
each object on that famous list. Such a 
program affords much pleasure and a com- 
prehensive education in the wonders of 
the nebulae and clusters. 

To date, we have made some mention 
of all of the Messier list, but a few of his 
objects have not been talked about for 
almost 10 years. Of these M52, NGC 
7654, has suffered the most. It lies between 
Cassiopeia and Cepheus at 23 22™.0, +61° 
20’, on the edge of the dark lane in the 
Milky Way that divides these two con- 
stellations. Indeed, it is only the 1930 
boundary changes by the IAU that put 
it in Cassiopeia at all—the early writers 
discuss the object under Cepheus, and 
there one should look for its. description 
in Smyth or Webb. Not large as ga- 
lactic clusters go, it is 13’ in diameter, 
but packed into that area are more than 
150 stars of the 11th magnitude and fainter. 
If it were not for its irregular outlines, 
M52 might well be mistaken for a glob- 
ular cluster. : 

WALTER SCOTT HOUSTON 





OCCULTATION PREDICTIONS 


October 25-26 125 Tauri 5.0, 5:36.8 
+25-52.4, 18, Em: A 10:19.3 —1.2 —1.9 
297; B 10:11.9 —1.1 —2.2 305; C 10:18.2 
—1.6 —12.280;: D 1007.9 — 15: — 16-2; 
E 9:51.2 —2.0 —0.4 274; F 9:29.4 —2.4 
+19" 230: -@ 9:000 —1.8. —16 322; 42 
8:52.0 —1.6 +0.9 270; I 8:45.4 —1.9 —1.8 
326. 

For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computation of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L— LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 

Longitudes and latitudes of standard stations 


A +72°.5, +42°.5 E +91°.0, 40°.0 
B +73°.6, + 45°.6 F +98°.0, 31°.0 
C +77°.1, +38°.9 G +114°.0, +50°.9 
D +79°.4, +48° 120°.6, + 36°.0 


“7 H 
I +128°.1, +49°.5 





SOLAR ACTIVITY 
On August 13th, at the McMath-Hul- 
bert Observatory, Dr. Helen W. Dodson 
observed a very small well-defined sun- 
spot at 52° north solar latitude; this spot 


probably marks the onset of another 
cycle of solar activity. 
A large sunspot group about 140,000 


kilometers long, with a leading spot of 
36,000 kilometers, crossed the sun’s cen- 
tral meridian on August 22, 1953, accord- 
ing to Herbert A. Luft, Elmhurst, N. Y. 
He counted 32 single spots in this group 
with a 54-mm. refractor at 96 power. 
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JUPITER’S SATELLITES 


Jupiter’s four bright moons have the 
shown below for the Universal time given, 
motion of each satellite is from the dot 
number designating it. Transits of satellj 
Jupiter’s disk are shown by open cireleg 
left, eclipses and occultations by black 
the right. The chart is from the 
Ephemeris and Nautical Almanac. 











Configurations at 7* 30" 
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VARIABLE STAR MAXIMA 


October 4, R Octantis, 055686, 7.9; 7, 
V Cassiopeiae, 230759, 7.9; 14, R Aquarii, 
233815, 7.3; 16, S Pavonis, 194659, 7.3; 24 
V Ophiuchi, 162112, 7.5; 27, RU Cygni, 
213753, 8.0. November 1, R Leonis Mi- 
noris, 093934, 7.2; 2, RU Sagittarii, 195142, 
7.2; 3, T Normae, 153654, 7.4; 3, T Aquarii 
204405, 7.9. 


These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre 
dicted magnitude. 





PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 


Harmonia, 40, 9.0. Oct. 20, 4:05.0 +15- 
24; 30, 3:58.2 +15-07. Nov. 9, 3:48.8 +14 
47; 19, 3:38.0 +14-28; 29, 3:27.2 +14-14. 
Dec. 9, 3:18.1 +14-09. 

Eunike, 185, 9.5. Oct. 30, 3:59.1 —16-01. 
Nov. 9, 3:51.7 —17-20; 19, 3:43.1 —18-4; 
29, 3:34.6 —18-10. Dec. 9, 3:27.3 —17-38; 
19, 3:21.8 —16-31. 

Nysa, 44, 9.2. Oct. 30, 4:03.3 +1418 
Nov. 9, 3:55.4 +13-44; 19, 3:45.7 +13-13; 
29, 3:35.6 +12-46. Dec. 9, 3:26.6 +12-31; 
19, 3:20.0 +12-31. 


After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day 
intervals are given its right ascension and 
declination (1953.0) for 0® Universal time. In 
each case the motion of the asteroid is retrograde. 
Data supplied by the IAU Minor Planet Center at 
the University of Cincinnati Observatory. 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight: 
times greater than 12:00 are p.m. Subtract the 
following hours to convert to standard times 
the United States: EST, 5; CST, 6; MST, 7 
PST, 8. If necessary, add 24 hours to the 

fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. 
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THE SUN, MOON, 


AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury will be in the evening sky all 
month, but poorly situated for viewing in 
northern latitudes. Greatest elongation 
occurs on October 23rd, 24° 18’ east of 
the sun. At that time the planet, at 
magnitude +0.1, sets less than one hour 
after the sun. 

Venus, slowly approaching the sun in 
the morning sky, rises two hours ahead of 
it in mid-October. A very close conjunc- 
tion of Mars and Venus occurs on October 
4th at 6:00 UT. The pair will be separated 
by 2', with Venus to the south. Because 
Venus is brighter than Mars by five mag- 
nitudes, the conjunction will not be visible 
to the naked eye. However, in binoculars 
or a telescope this will be a beautiful 
sight, with Venus 12” in diameter, 87% 
illuminated, and Mars 4” in diameter. 
The following morning, the pair may be 
seen with the unaided eye, and the crescent 
moon will be 5° to the south of the two 
planets. 


Mars rises three hours ahead of the sun 
late in the month, and is of little interest 
except for the close conjunction with 
Venus described above. 

Jupiter will rise about 3% hours after 
sunset in mid-October. Retrograde motion 
commences on the 15th, preceding opposi- 
tion in December. Jupiter is located in 
eastern Taurus, at magnitude —72.1, and 
in a telescope presents a disk 43” in 
equatorial diameter. 

Saturn cannot be viewed this month, as 
it passes conjunction with the sun on the 
23rd. 

Uranus comes to western quadrature on 
the 16th, rising before midnight, local 
time. It is approximately 214° south of 
Kappa Geminorum and virtually station- 
ary all month, with retrograde motion 
beginning on October 29th. 

Neptune is in conjunction on October 
17th, entering the morning sky at that 
time. Es @ 





METEORS IN OCTOBER 


The Orionid meteor shower reaches 
maximum on October 19-20, but observa- 
tion will be hampered by a nearly full 
moon in western Pisces. The duration 
of the shower is about 10 days, with the 
radiant roughly 10° northeast of Betel- 
geuse. Rates are 20 per hour, with swift 
meteors characteristic of this shower. 
Beginning in late October, reaching max- 
imum the first 10 days of November, the 
Taurid meteors may be observed, with 
expected rates of about six per hour. 


E. O. 





MOON PHASES AND DISTANCE 


New LE ae cea October 8, 0:40 
First quarter ........ October 15, 21:44 
WOEMMOOM 05... c000s October 22, 12:56 
Last quarter ......... October 29, 13:09 
New moon ......... November 6, 17:58 
October Distance Diameter 
Apogee 6, 18" 252,600 mi. 29 23” 
Perigee 21, 16% 222,600 mi. 33’ 22” 
November 
Apogee 3, 2% 252,200 mi, 29’ 26” 





MINIMA OF ALGOL 


October 3, 9:49; 6, 6:38; 9, 3:26; 12, 
O:1S; 14; 21:04; 17, 14:533. 20) 14:45: 23, 
11:30; 26, 8:19; 29, 5:08. November 1, 1:57. 

These minima predictions for Algol are taken 


from the 1953 Handbook of the Royal Astronomi- 
cal Society of Canada, 
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ASTRONOMICAL INSTRUMENTS 
OF QUALITY 


Optical Instruments including 
standard Telescopes and all 
accessories. 


LABORATORY OPTICAL CO. 
Plainfield, N. J. 




















—— EVERYTHING FOR THE AMATEUR} 
TELESCOPE MAKER 


BPRS kcccccitineniae $4.50 and up 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish, 
Will not Peel or Blister. Low Prices. 


Mirrors Prisms Send for 
Tested | Eyepieces Free 
Free Accessories Catalog 


MIRRORS MADE TO ORDER 
SEND FOR FREE PRICE LIST 


Precision Optical Supply Co. 
1001 E. 163rd St., New York 59, N. Y. 


HOW TO BUILD A 
QUARTZ MONOCHROMATOR 
for Observing Prominences 
on the Sun 
By Richard B. Dunn 
Telescope makers will be interested 
in having this valuable material easily 
available for reference, whether or not 
they construct a monochromator. 

Price postpaid, 50 cents 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 























WE HAVE IN STOCK for immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
a “‘must” for RFT work. 

2. Precision optical elements, magnesium 
fluoride hard coated, increasing the light trans 
mission approximately 10 per cent. 

3. Simple take-down for cleaning. 


4. Precision metal parts black ae for 
anti-reflection and ground to 144” O.D. 


5. Clean mechanical design permitting com- 
fortable observation and ease of focusing. 


CHESTER BRANDON 





ORTHOSCOPIC OCULARS 





These eyepieces are produced in 4 mm., 8 mm., 


Price postpaid, $15.95 each 
16 mm., and 32 mm, effective focal lengths only. 


California residents, add 3% sales tax 


Box 126, Montrose, California 
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The sky as seen from latitudes 20° to 40° south, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of January, respectiv ; 


SOUTHERN STARS 


URING January evenings the watch- 

er of the southern skies will notice 
two extended patches of light, now situ- 
ated above the south pole of the heavens. 
These patches, the Magellanic Clouds, 
resemble detached portions of the Milky 
Way, but they have no obvious connec- 
tion with it. These distant stellar swarms 
are dwarf stellar systems in themselves. 


The most recent measurements of the 
distance of the Clouds puts them about 
150,000 light-years from us, on the revised 
distance scale. 

During the midsummer months two in- 
teresting variable stars can be located 
with the aid of this chart. Near the Large 
Magellanic Cloud is Beta in the constel- 
lation Dorado. This is a pulsating star, 
which varies in brightness from visual 
magnitude 4.1 to 5.0 and back in a 10-day 
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period. This rhythm is repeated with 
fidelity. é 
Another type of stellar variatio# 
shown by L’ Puppis, now in the east 
sky. This is a long-period variable, 
to Mira in the constellation Cetus. Itt 
quires 140 days to run its cycle of change. 
In January it will be at maximum light. 
at about magnitude 4; during Februat 
it will fade, reaching minimum light early j 
in March, at magnitude 5 or 6. 
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STARS FOR OCTOBER on the 7th and 23rd of October, respec- 


ing north, hold “North” at the bottom; 
; tively; also, at 7 p.m. and 6 p.m. on No-_ turn the chart correspondingly for other 
The sky as seen from latitudes 30° to vember 7th and 23rd. For other times, add directions. The projection (stereographic) 
50° north, at 9 p.m. and 8 p.m., local time, or subtract 14 hour per week. When fac- shows celestial co-ordinates as circles. 
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